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A New Automatie Engine. 


-veral views and sections of a single valve | end is threaded and screwed into crosshead | is heavy. 
automatic engine, recently brought out by | and fastened with jam nut. 


piston, their elasticity keeping them out. | early cut-off than at a late one,and if the the valve, both 
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above and below, meeting 


The piston head is forced on the rod with | compression balances the reciprocating parts the passages leading from the ports on 
in this page and on page 2 we give | hydraulic pressure and riveted; the other with a light load it cannot when the load opposite side to cylinder, where each pas- 
On ‘ ‘ age 2 g 


sage is increased in area to equal the sum 
The construction of the valve and the of the areas of the passages up to this point. 


vo J. H. McEwen Mfg. Co., of Ridgway, The crosshead is of cast-steel, and has| new design of governor are two notable Care is taken that the port opening on each 
the J. ° 4 anes ° *§ ‘ | ‘ § . ° : P P 
a The object of the designers has been to ‘ large bearing surfaces, the length being equal | features of the engine, which greatly con- side shall be of exactly the same dimensions, 


avoid parts liable to 
derangement through 
attempts at adjust- 
ment by unskilled engi- 
neers, “and to obtain 
close regulation, econ- 
omy, and smooth run- 
ning. The centrifugal 
action of the connect- 
ing rod, ete., is bal- 
anced by  counter- 
weights in the crank 
disks. The effect of 
the inertia of recip- 
rocating parts has re- 
ceived considerable at- 
tention, and the com- 
pression is so adjusted 
as to balance the mo- 
mentum of these parts 
at the end of stroke. 
Due consideration has 
been given to the 
method of lubrication; 
shields over the disks 
prevent the oil from 
being thrown over the 
engine room; the oil 
and drip from different 
parts of engine are led 
to inside of frame and 
are drawn off through 
a pipe. A flanged 
trough at the lower 
outside edge of frame 
prevents apy outside 
drip from reaching the 
foundation or floor. 
The frame has received 
its share of study so 
as to obtain rigidity, 
and enable it to resist, 
without flexure or vi- 
brations, the stress to 
which it is subjected. 
The main bearing 
and the crank end of 
the connecting rod are 
of similar construction. 
The caps are adjusted 
by being drawn up 
against thin strips of 
fine calendered paper, 
ind admit of very deli- 
ite adjustment. The 
ing of the bearings 
is of babbitt metal, 
cirefully scraped and 
fitted, and can be 
isily removed if 
necessary for renewal. 
The crankshaft is 
ide of onesolid piece 
f forged steel. The 
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and directly opposite 
each other. With this 
arrangement the valve 
is perfectly balanced, 
and the friction which 
is due to the weight of 
the valve is very small, 
and will do no barm. 
There is no pressure 
to force the valve 
against either face, and 
consequently there can 
be little wear or leak- 
age, 

The valve, valve seat 
and balance plate are 
carefully scraped and 
fitted, and the construc- 
tion of the balance 
plate is such that, if 
the pressure in the cy]- 
inder is greater than 
in the steam chest, the 
valve and_ balance 
plate will leave their 
seats, permitting the 
free escape of water 
Without injury to en- 
gine, 

The governor shown 
in Fig. 6 is very simple 
in its construction and 
action; it appears to 
be well adapted to 
keep the engine run- 
ning at uniform speed 
under all conditions of 
load and steam press- 
ure (provided there is 
pressure enough to do 
the work); it is sensi- 
tive to small variaticns 
in load, and its action 
under greater varia- 
tion is quick; it is 
very stable, thereby 
preventing small 
periodical fluctuations 
in speed; it is not so 
delicate as to be ma- 
terially affected by 
friction, wear, or want 
of lubrication, or by 
incorrect adjustment 
of spring, and operates 
well with fly-wheels of 
any desired weight or 
size, or at any speed. 

The aetion of this 
governor is partly con- 
trolled by the centrifu- 
gal force of the weight 
A, and by the inertia 
of the heavy weight 


counterbalance disks are of cast-iron fastened | to the stroke of the engine in all cases. The | tribute to the steadiness of itsrunning under &. The action of the former weight is, of 


the steel crank by keys, 
‘eyed, they are turned and polished. 


with hydraulic pressure. 


After being pin is of steel accurately fitted and forced in |a great variation of load. course, well understood ; by a change of 
| The valve shown in Figs. 4 and 5 is pro- load this weight is either moved out from 
i 


Che piston is made hollow and wide, giv-| The design of the valve motion is such as| vided with a balance plate having port the center, due to an increase of centrifugal 


plenty of wearing surface. 


It is packed | will change the lead with the load ; this | openings of the same dimensions as the ports force, or drawn toward the center by the 


th cast-iron rings that are made eccentric, tends to equalize the compression, and is an | on the opposite side leading directly tothe spring S, when the centrifugal force de- 
/mewhat larger than the bore of the cyl-| aid to quiet running ; for with a constant | cylinder, as shown. creases. 


der, and are sprung into grooves in the! lead the compression is much greater at an! 


The ports in balance plate lead around The inertia weight B is free to swing on 
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the pivot P, and has rigidly attached to it 
the pin G, from which the motion of the 
valve is derived; in fact, the pin ( may be 
considered*to be the eccentric of the en- 


gine ; when the 
inertia weight 
moves slightly 
on its pivot the 
relative position 
of the eccentric 
to that of the 
crank is chang- 
ed, thereby giv- 
ing greater or 
less opening to 
the steam ports. 
The inertia 
weight B may 
move in a small 
arc independent- 
ly of the motion 
of the wheels. 


paratively nothing. 
a 16x18 inch engine, running at the rate of 


instantaneous change of speed may be quite 
great. It may affect it only for an instant, 
but long enough to show quite a change in 
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When a change 
of load takes 
place, causing 
acceleration or 
retardation of 
the speed of fly- 
wheel, the in_ 
ertia weight 
will continue at 
the same speed 
it had before the 
change of load 
took place; but 
the least change 
of position of 
inertia weight 
with reference 
to the fly-wheel 
will also change 
the relative po- 
sition of eccen- 
tric to that of 
crank, and con- 
sequently will 
change the 
amount of port 
opening so as 
to admit the re- 
quired amount of steam to main- 
tain the speed; the inertia weight 
will come to rest acting against 
the movement of the fly-weight 
A before it has moved too far in 
either direction, thereby prevent- 
ing racing, and restoring equili- 
brium in the shortest possible 
time. The dash-pot # is simply 
an air cylinder with a loosely fit- 
ted piston connected with the arm 
D. Its position is radial, and the 
centrifugal action is in line with 
the cylinder and the piston, and 
will not produce enough friction 
to require lubrication. By the 
addition of this cylinder the sta- 
bility of the governor is increased 
to such an extent that its action 
will not be destroyed by increased 
friction of any of the moving 
parts, or by an incorrect adjust- 
ment of the spring; it may be 
taken apart and put together by 
any workman not familiar with 
its mechanism without danger of 
having its action destroyed. The 
combination of the air cylinder 
and inertia weight also makes it 
possible and safe to use a very 
small and light fly-wheel, if so 
desired, and to run the engine at 
any desired speed. 

The bearings at the end of the 
arm C are roller pin bearings 
and require no lubrication. The 
construction of the governor is 
such as will not allow the friction 
of these bearings to destroy its 
sensitiveness. This will be ap- 
preciated by engineers ; no oil be- 
ing used in the governor, none can 
get on the band-wheel and be 
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thrown over the engine room or on the main 


driving belt. 


Governors may contro] the speed of an 
engine very closely in revolutions per min- 
ute, but with a sudden change of load the 
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mos. In work requiring delicate regulation | lation, there was used a 54-inch fly-wheel 


200 revolutions per minute, tosee what effect it was 
voltage when the engine is driving dyna- a light fly-wheel would have upon its regu- could be so adjusted that the engine wo 





an 
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In testing at the works between no load and 217 horse-power, 
from varying steam pressure. 
demonstrated that the 


At this t 
gover 


run faster w! 
loaded tl 
when lig! 
without any t: 
dency to r 
or change 
speed un 
varying st 
pressure. 
According t 
report recen 
published 
Germany, th: 
were, in 18% 
5,260 workm 
killed in ac 
dents, and 35,3!2 
seriously inju: 
ed. These loss 
do not vary very 
much from on: 
year to anothe: 
M. Vacher, 
La Nature, com 
pares the figures 
with those of 
the killed and 
wounded 
Gravelotte— one 
of the most mur 
derous battles in 
this century- 
which were 
4,449 and 20,977 
The industries 
furnishing mos! 
accidents are as 
follows, in ce 
scending orde: 
mines, railways 
quarries, subter 
ranean works 
building, brew 
eries. All it 
dustries are 
ranged in 64 corporations, and 
is estimated that more than 4} 
millions of work people are i: 
sured. Wounds and fractures are 
the most usual form of injury 
and the duration of treatment 
tends to increase every year, ly 
virtue of a law which makes «an 
allowance when incapacity for 
work exceeds three weeks—this 
was based on the observation that 
fractures were generally healed in 
three weeks. Since this law was 
introduced, the treatment of fri 
tures has taken longer. There 
are always, Nature says, more i 
cidents in winter than in summer, 
and on Mondays and Saturdays 
than on other days. Also there 
are twice as many accidents from 
9 A. M. 3 
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to noon, and from 38 to 
6 Pp. M., than from 6 to 9 P. M. and 
from noonto3Pp.M. Better light 
in summer and fatigue towards 
the end of each half-day of six 
hours, are supposed to explain 
some of these variations.— Lond 
Eng ineer. 
‘ =< 

On Thursday, March 3, Lord 
Low gave judgment in the case 
of Harpers, Limited, »v. Barry 
Henry & Co., Limited. This was 
an action to restrain the defen 
ants from issuing a catalogue of 
power trapsmission appliances, 
which was alleged to be an i 
fringement of the copyright of a 
catalogue of the plaintiffs. Tlie 
judge found that the plaintiffs had 
a copyright in all the important 
parts of their catalogue, and tha! 


these parts had been copied by tlic 
respondents, either literally or with colorat 


the injury is done during this short period of weighing 1,200 pounds; with this wheel the alterations. He laid it down that the princi| 


fluctuation, but with the governor described 
above the instantaneous change, caused by 
a sudden change of load, is said to be com-' or tacometer it did not vary one revolution 


engine, it is said, gave perfect regulation; so underlying such cases was that a person w: 
far as could be discovered by speed indicator entitled to reap the benefit of his own sk 
and labor, and that a publication that is n: 
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merely a collection from sources open to all, 
put the product of mental labor, entitles the 
wuther to a copyright. If other persons 
thought the scheme of a certain catalogue 
, good one they might compile a catalogue 
on the same system, but they must do it for 
themselves, and were not entitled simply to 
copy a work which was the product of the 
knowledge and labor of others. The full 
text of the judgment was given in the Aber- 
deen Evening Evpress of March 4.—London 
gi neertng. 
es 
Ball Bearings. 


By W. IL. Booru. 

At the risk of repeating what I have pre- 
viously written I would advise A. IN. ey 
he wishes to use ball bearings, to place them 
in a series of grooves barely one-half the 
hall diameter in depth and with the radius 
of the groove slightly larger than that of 
the balls. 

[ think the proper way of making the 
crooves would be first to turn them exiictly 
to the radius of the balls and then to enlarge 
them sideways so as to leave the balls in 
contact over about one-sixth their circum- 
ference. Any greater breadth of bearing is 
not only at a disadvantageous angle, but in- 
troduces an excessive grinding action; for, of 
course, ball bearings are only theoretically 
correct when the balls roll on a flat surface, 
or upon a plane cylinder, but in practice 
they are satisfactory when in grooves of the 
proper form. 

| arranged some time ago, for a bearing 
for a capstan head arrangement for a special 
purpose, a double ring of balls, 96 in all, 
about 44 being in one cirele and 52 in the 
Through a mistake of the 
turner the outer ring of balls never took any 


outer circle. 


load, the groove being made too deep, but 
the smaller circle did the duty satisfactori- 
ly, though only rolling between soft sur- 
faces of malleable cast-iron in place of steel, 
as intended afterwards to be applied. The 
balls are 3" diameter. For smaller bearings 
| have used 5," and 8” spheres, and have 
applied in this way about 20 balls of 4," to 
the repeated stress involved in lifting a load 
of some 5,000 pounds or more in roeck-boring 
operations. 

Necessarily if an insuflicient are of con- 
tact be provided at first there will be excess- 
wear, and a sufticient contact will 
crushed out by the balls, and this is unde 
sirable, and therefore it is I advise the 
grooves to be made to fit the balls and eased 
off sideways only, rather than of a uniform 
curvature larger than the spheres. In fill 
ing a groove with the balls I put in all that 
the groove will hold and remove one from 
each groove, to give freedom. 

I would always use balls of as large a size 
as reasonably practicable. 

The small sizes used for bicycles no doubt 


ive be 


issist to keep down dimensious, and there 
fore weights; but for ordinary machinery | 
think larger diameters are preferable. 

Au enormous number of steel balls must 
be now made somewhere. Almost all cy cles 
have them, an ordinary machine having 
eight rings in all, and tricycles, of course, 
having more. 

One reason for machines being often de- 
igned for the discomfort of the attendant 
is that too often the 


little experience themselves as attendants 


designers have had too 


If work can be done by a man sitting it is a 
waste of energy to keep him standing, and 
there must be very many Operations where 
iseat could be provided fora machine, that 
would add to the turn out of that machine 

Where a considerable amount of bodily 
movement is can still be 
used if made on the swinging principle, to 


necessary a seat 


allow slight movement. Typesetters obtain 
a free seat by using a center leg stool which 
readily inclines in any direction, and in some 
forging operationsthe hammerman sits in a 
swing and is able to get through much more 
work than he could on his feet. 
An old-fashioned that 
worked for their had a 


idea no one who 


living right to be 


comfortable, even if it paid the employer 


whose aim in life seems to be to keep their | 
girl assistants standing all day, whether busy | 
or otherwise. 

For much work which involves swaying | 
of the body to and fro, the sitting position | 
does not afford altogether free action, as it | 
is more difficult for a man to sway froma 
fulcrum of a two foot lever upon a rigid 
seat than from an adjustable fulcrum to a 
five-foot lever, the adjusting being in the 
leg and ankle joints, and the angle of sway 
only two-fifths what it is when seated. 
The fault lies, however, in the rigid seat, 
and for such cases I would use simply a 
double seat, which, in its simplest form, 
would consist of a pair of flat boards hept 











Vig. 2. 





Vig. 3. 


SALL BEARINGS. 


apart by a central ball, thus (Fig. 2), from 
which form Fig. 3 
in order to 
motion. 


would soon be evolved 
provide a greater range of 


The mechanics of seats generally has been 
neglected, and except in one position a rigid 
seat cannet be casy. Oarsmen have found 
the necessity for a seat which will slide to 
and fro, and cyclists have required to pro 
vide seats with springs to give the equiv- 
alent of an swiveling motion, 
whilst some American chairs are pivoted 
bodily upon a spring-controlled bearing, and 
this adds much to their comfort. So far a 


all-round 


pine board has seemed good enough for 
machinists; but this admits of many im- 


provements, and I might add that improve 
ments are likely to be best appreciated by 
those who do not turn the scale at more than 
25 pounds per foet of height. 
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Hammering Saws.* 


By C, E. GRANpDy. 


FOURTH PAPER, 





I cannot very well show the process of 


truing a warped circular saw without a 
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for them to be so, has now fairly died out, | 
except in the thick heads of drygoods men, | 





diagram, which is herewith presented and 
numbered as Fig. 1. 


A warp is an uneven surface; in this case 
' 





it may mean a regular uneven surface; that 
is, if you should stand the saw on edge, or 
hang it on a mandrel or a projecting pin, so 
it will have a chance to take the form that 
the strains cause it to tend to, 
such will tested by a 
straight-edge, crowning or convex one way, 


abnormal 


form show, when 
and hollowing or concave when the straight- 
edge is appiied at right angles to the first 
side 
only half way across the saw, and if you 


position, or it may show a concaved 
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placed the straight-edge at right angles to 
this it will show convex, this on one side 
and one-half of the saw, as seen at a a, } d, 
Fig. 1. This, as said before, may extend 
clear across the plate. Now if the place 
showed convex both ways, it would not be 
a warp, but a hummock, and would be 
remedied by forcing down to a true plane 
with a hammer on a wooden block or cast- 
iron table that is true ; but inasmuch as it 
is a twist or warp, it must be dealt with in 
an entirely different way. 

It is plain, as seen at 44, that you might 
think a few blows of a hammer would bring 
the high place where the straight-edges 
cross down; so perhaps you might, but you 
would then find the concave, as shown at 
aa, would be much more concaved, and if 
you turned the saw over you would find it 
convex, and hammer that down and it would 
also be concaved again ata«. Every trial 
at this only makes matters worse. It is 
best first to know what causes this particu 
lar shape. It may from two causes ; 
only one, however, is likely to exist at the 
same time. If by accident the saw has 
been actually bent over from a plane, it 
would be likely to take this form. To il- 
lustrate this very plainly, so all can under- 
stand it without mistake, note the condition 
of a saw shown ata, Fig. 2, somewhat 
aggerated. This bend was caused by a 
‘‘nip” of a spruce log. So strong was the 
“nip” that the hook dog was torn out and 
the log lifted over the top of the saw arbor, 
and carried back on the frosty head-blocks ; 
the hook dog on the other end of the log 
forced it out sidewise; this gave a lever about 
10 feet long to the plate, and it 
did it, about one inch out of true with that 
side of the saw from the arbor collar out to 
the edge. 

Now in bending the plate, the edges of 
the saw at d, Fig. 2, 


be 


ex 


bend 


curled up, so to speak; 
that is, while the bending powers exerted 
more at ¢ bent it farther out at ¢, > was 
bent also some, so that if you were to put 
your straight-edge on the plate at 4 it would 
be like 64, Fig. 1. This condition is often 
met with in my experience as saw ham- 
merer. 

To repair this, first test at ¢ ¢, Fig. 1; it 
will be noticed that it is concaved; this, of 
course, is convex at the opposite sides. 
First, then, place the saw on a large flat 
wood block, the larger the better, strike 
blows at uv, Fig. 2, on the convex side, then 
turn the plate and strike blows ate c, Fig. 
1, on the crowning or convex side ; continue 
this until you have effected a change, then 
extend the blows of the hammer over a 
larger space, always on the high or crown 
side; test often with a straight edge. When 
you have it pretty nearly level, that side of 
the saw will be somewhat strained, caused 
by both the bending and hammering, 

Place your saw on a steel anvil, and ham 
mer at dd dd, Fig. 1, both sides; test often 
for tension, and see that wherever the drop 
is that it 


is all alike; if it drops more at the 


seat of trouble you will 


have to hammer il 


b 


b 


Fig. 3. 
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at d@ again, only nearer the center. Here 
you have got tothink and use your brains 
for all they are worth; in other words, use 
the best judgment you have at command, 
Do not be discouraged, but keep trying 

If you have over-tension at center, you can 
counteract it by hammering the edge, and 
vier This warp, as before said, may‘ 
extend over the whole plate, and is common 
in that are the 
or rim slack. ‘This, as before stated, can be 


versed, 


saws too large on rim 


corrected by hammering near the center. 


3 


But a saw does not take on this shape from 
over-tension on the edge, unless it is an 
extreme case; if it will then change on being 
tipped one way, then the other, it is ‘‘ loose” 
on the rim, and is at once recognized; but 
when you get a saw nearly true and put it 
on a test mandrel, and tind that it will 
touch the chalk at @ a, Fig. 3, and on trying 
the other side it touches at / 4, it shows that 
The first 
mentioned condition is apt to run into this 


itis yet not true on the edge. 


condition ; it means that you have got to 
apply the straight edge at ¢ ¢ ¢ ¢, Fig. 8, 


and hammer the high places, using a twist 
pene hammer, with the long way of the 
pene towards the center, and the same on 
the reverse side, then finish up with the 
short straight-edge and dog-head hammer 
to a true plane. 
_ <=> : 
A Machinery Man in China. 

Mr. Harry Comstock, who is well known 
in the machinery trade and has traveled 
over pretty much all the civilized world in 
the interest of American manufacturers of 
machinery and arms, has recently returned 
from Japan and China, where he has been 
introducing an American machine for hull- 
ing rice. As is well known, rice is the chief 
crop in those countries, and the amount of 
it that is raised there may be inferred from 
the fact that there is actually more rice raised 
in the world than there is wheat, a statement 
which is somewhat surprising to one who 
has always lived in a wheat country. 

The Chinese have, for nobody knows how 
many centuries, hulled their rice by a hand 
system somewhat resembling the pestle and 
mortar operation, which is not only exceed 
ingly tedious and expensive, but results in a 
loss of 20 to 23 per cent. from broken grains. 
By the hand process one ‘‘ pical”” (equal to 
about 15 bushels) was hulled per day, while 
the machine hulls 5 picals per hour, at a loss 
of only 9 to 12 per cent. The machine was 
developed by Mr. C. E. Lipe, of Syracuse, 
and both he and Professor Sweet 
ested in it. 


are inter 


Mr. Comstock tells many very interesting 
things regarding his experience in introduc 
ing modern machinery in China and Japan, 
his years of experience in those countries and 
familiarity with the languages having enabled 
him to learn many things concerning the cus 
toms of the people which can only be learned 
by actual observation or by conversation with 
one who has observed them, Their utter 
disregard of many ef the customs and con 
ventionalities which we look upon as of so 
much importance are apt to be somewhat 
startling, and yet the spirit of their actions 
is seen by the unprejudiced observer to be 
in no way inferior to our own, and, it is evi 
dent, has inspired nothing but respect in 
the mind of Mr. Comstock. 

Mr. Comstock corroborates what has been 
snid of the Chinese before, regarding trade 
unionism, It is developed there to a point 


not dreamed of elsewhere, extending not 
only through all branches of labor, skilled 
and unskilled, but 


to commercial and pro 


fessional men as well. A Chinese merchant 
who fails in business, for instance, is effectu 
ally barred from going into business again, 
not so much by law as by the rules of his 
guild or union, which make it utterly im 
possible for him to resume business until 


everything is made entirely straight. So it 
is with unions of mechanics and other work 
men, The rights of such associations are 


well settled and universally recognized, It 
is impossible for any one to follow any pur 
suit outside of the guild or union, and the 
union not only protects its members, but 
also requires them to deal fairly, and to do 
their full duty in every relation of life. 

As a people they are superstitious, and no 
small part of Mr. C.’s efforts had to be devoted 
to convincing them that there was no devil 
concerned in the working of the rice hulling 
machine, but that it was plain mechanism 
which could readily be comprehended. 

the war the 


Chinese and the French, Mr. Comstock was 


During recent between 
in China, and believed that the Chinese were 


right... He charges the French with waging a 





black flag war upon the Chinese, utterly un 
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worthy pf a civilized nation. The French | 
were having things all their own way, of | 
course, with their superior weapons, and the | 
only time the Chinese were able to defend | 


| 


themselves to any purpose was in an en-| 


gagement which took place shortly after | 
Mr. Comstock had got into the country | 
some American repeating rifles, and had | 
drilled the soldiers in the use of them, and | 
in military tactics. They surprised the | 
French then, and showed what they could | 
do when the fighting was upon something 
like even terms. 
°° p>. 


Horizontal Drilling Machine. 


We present herewith perspective and de 
tail views of a drilling machine which pos- 
sesses some novel features worthy of atten- 
tion. 

The work to be operated upon is support- 
ed in front of the machine upon a table pro- 
vided with T slots asshown, this table being 
arranged to move along the floor upon 
planed tracks, the wheels being turned to 
secure accuracy. 

The frame of the machine consists of two 
columns 6” diameter, which are placed 18” 
center to center, passing through two 
plates, one at top the other at bottom, to 
which they are secured. The head is fitted 
to these columns, counterbalanced and 
moved vertically to any desired position by 
means of the rack eut on the front column, 
into which the pinion meshes. This pinion 
isturned either directly by the handles Q 
(Fig. 2, page 5), or through the medium of 
the worm gearing and star handle 7’ this 
latter being used when setting the drill toa 
definite point upon the work, where it is 
necessary to be precise. 

The spindle is driven by a belt which 
passes ever pulleys at the top and bottom, 
the latter being below the floor and also over 
idlers in such a way as to make the tension 
and the driving the same in any position, 
the belt taking care of itself when the head 
is moved, whether running or standing. 
There are two sets of back gears in the ma- 
chine as made now, giving ample power 
and range of speeds. 

The feed motion is derived from the 
smaller gears seen at the left of the main 
driving gear, the belt cones being conveni 
ently placed, the lower one upon a worm 
shaft, whieh is parallel to the main 
spindle, and having at its extremity a 
hand-wheel by which the spindle can 
be fed slowly and powerfully by hand 
when desired, or it can be fed direct 
by the handles 0. Fig. 3 shows the 
arrangement of these parts as at 
present constructed, the handles O 
being replaced by a hand-wheel, and 
the feed so arranged that it is auto- 
matically thrown in when the spindle 
is advanced and the drill comes into 
eontact with the work. This-is ac- 
complished by means of a cam ring, 
a development of which is shown at 
Fig. 4, this figure showing a portion 
of the ring as though it were cut in 
two and straightened out. The lower por 
tion of this figure represepts the ring which 








‘ It will be noted that the construction of 
this machine is such that, though compara- 
tively light and simple, it may operate upon | 
work of any desired size, or, in fact, any- | 
thing which can be got into the shop. 

The platen as usually made is 8 feet long, 
3 feet 11’ wide. The spindle can be run 
down a little below the platen, or 7 feet | 
above it. It has atraverse of 20’, with au- | 
tomatic feed at any point. The five-stepped 
cone pulleys with back gears give ten 
speeds suitable for drilling or boring holes | 
from +’ to 10” diameter. There is an out- | 
board support for the boring bar which can | 
be used when needed. Spindle is of forged | 
steel, with bearings of ample length and di- 
ameter. Idler shafts run in brass boxes. | 
Cut gears are used throughout, the inten- | 
tion being to have the workmanship com- | 
pare favorably with any other. The build. | 
ers are Pawling & Harnischfeger, Milwau- | 
kee, Wis. 





ee | 

| 

: , | 

In the discussion on a paper by Mr. E. | 
Price Edwards, read before the Society of | 


of misinformation is written and otherwise 




























Annealing Steel. 


By A. D. PENTz. 





My experience indicates that a great deal 


perpetuated about steel, and especially 
about the hardening and annealing of it. 

A bar of good tool steel being procured, 
a piece is cut off, and of course it is found 
to be too hard to be cut cold. In all the 
years that tool steel has been made, only 
one company, to my knowledge, has caught 
the idea that bars of steel for cold operations 
may best be annealed by the makers, and 
that company has got there only lately, and 
on one special brand of their stock. So 
much of the unannealed bar as is needed is cut 
off, and it must be annealed for two reasons: 
first, to soften it so as to make it practicable to 
be cut; and, second, toneutralizeits structural 
tensions so that, if it be hardened after being 
shaped, it will be more likely to retain the 
shape it has been formed to. The piece is 
needed at once, of course, as it generally is. 

















HORIZONTAL DRILLING MACHINE. 


Arts, on “ Burning Oils for Lighthouses and 
Lightships,” Sir Lyon Playfair said mineral 


is fastened to the hand-wheel, while the sec- | oils must in time beat the vegetable oils, on 


tion-lined parts above represent parts of the 
ring attached to the clutch. 
the bar forward, the beveled surfaces of the 
rings come into contact as shown at the left, 
the spiral spring shown in Fig. 3 giving 
suflicient pressure to advance the spindle so 
long as it meets with no resistance. But 
when the drill comes into contact with the 
work, the increased resistance causes the 
outer ring to advance ahead of the other one, 
pushing it back into the position seen at the 
right of Fig. 4, thus throwing in the friction 
and starting the automatic feed. A reverse 
motion of the wheel first releases the feed 
and then withdraws the drill, the motion of 
throwing the feed out and in being entirely 
done away with. 

Fig. 5 shows the arrangement of the end 
of the spindle, by which boring bars are 
secured to the spindle in sueh a way that 
they cannot when 
backwards, as is sometimes necessary, er 
from any other cause. 


become loose feeding 


When moving | 
| bustible, but consisting of fatty acids and 
| glycerine. Mineral oils, on the other hand, 
| were nearly of the same composition as ole- 
| flant gas, the illuminating constituent of 
|coal gas, with the addition of a little more 
| hydrogen. 


| account of their chemical composition, the 


ingredients in the latter not being all com- 


They were therefore sure to win 
|in the end; it was merely a question of man- 
ufacturing them safely. 
see 
Gov. Flower, of New York, has signed 
‘the bill previding for the total prohibition 
‘of the manufacture or laundering of collars, 
| cuffs and shirts in prisons of the State. The 
bill was introduced by Assemblyman Word- 
en, and affects materially Clinton Prison and 
the Albany County Penitentiary. 
aalee 











over 8,000,000 pounds of silver lead ore were 





Sonora, Mexico, 


“é 


The smith proposes to ‘‘ water neal” it, and 
the foreman favors the plan. The _ tool 
maker—who is to shape the piece, and who 
is a very intelligent person—does not like 
‘‘water nealing.” ‘‘It does not give me 
satisfactory results; one part will be soft 
and another hard; besides, I think, without 
knowing much about it, that the steel is in- 
jured by it, so that the cutter will not keep 
sharp so long.” (sic.) The smith thinks 
differently. ‘‘ Young man, if I water nea) 
that pieee for you, you will be satisfied with 
it, or ought to be.” It is so annealed, and 
the result is all that can be desired. 

Now exactly what annealing is, as a fact, 
will be known at the same time that the 
facts behind hardening are discovered, and 
not before. But the processes of annealing 
are sufficiently well known to make certain 
every careful attempt to reproduce the 
operation. 





During the last three months of last year | 


One fact in relation to the hardening and 
the annealing of tool steel may be stated as 
| being known, and that fact is that 1t cannot 


sent into this country from the State of | be hardened in any degree at a non-luminous/| favored creatures in a 
heat; or, in other words, it cannot be hard-' varnished benches—I once worked where 





ened by quenching it, if after being heate: 
red it is allowed to cool, so that it cannot b 
seen by that color in the dark. But, on t! 
other hand, the same piece of steel wi 
gradually part with the whole of its chara: 
teristic hardness while being heated fro: 
about 400 degrees Fahr. to the luminou 
temperature. Thus steel presents the anon 
alous characteristic of becoming soft at 
heat much lower than that required to 
harden it. It certainly isa marvelous fact 
that steel heated to a very low red, will, ) 
being quenched in water, become immea: 
urably hard, while the same piece of steel, i 
cooled a few degrees lower to blackness 
and quenched in water precisely like the 
reddened metal was, will become as soft as 
it is capable of being when cold. It ther 
fore is necessary that steel should glow 
with heat before it can be at all hardened } 
quenching it. Hence, with an understand 
ing of the facts that steel parts with it 
whole characteristic hardness in annealin; 
before it becomes heated to redness, that i 
will harden if quenched when at all red, anc 
that it may be quenched at the moment i: 
becomes black without hardening it in th: 
least, the problem of annealing should be 
very simple one. 

With these well-known facts in mind, | 
made the following experiments with the 
results as here stated. 

I broke off three pieces four inches long 
from a bar one inch square of Jessop’s steel, 
and annealed them separately, thus: First 
piece packed in wood charcoal ashes, and 
within a plate-iron-covered box slowly heat 
ed in a chareoal fire to redness, and then 
allowed it to remain in the fire, and the fire 
to go out, removing the steel from the cold 
box the next morning. The result, of course, 
was excellent. Second piece packed and 
heated like the first piece, but watched until! 
it became just black, and then quenched in 
water; result as good as the first. Third 
piece heated like the two others, but per 
mitted to cool in the box of ashes about one 
half hour after it became black, and then 
quenched; result like the first two. These 
experiments satisfied me that to perfectly 
anneal it, it makes no difference how hot o1 
how cold below redness a piece of steel may 
be when it is quenched, or whether it be 
quenched at all, but permitted to cool slow 
ly, the effect is the same. 

I then broke off three other pieces 

like the first ones from the same bar. 

The first of these I heated to redness 

carefully, open in a charcoal fire, and 

holding it so that the slim jaws of 

the tongs were also heated, then held 

jt in a dark place until it was black, 

and then quenched it. It was well 

annealed, but not so well as the first 

lot was. Second piece was heated the 

same way in an open fire, but taken out 

with cold tongs, held in the draught 

from an open window, and quenched 

when black. The result was uneven, 

and just what could reasonably be 

expected. At the place where it was 

grasped by the tongs it was about as 

hard as an ordinary commercial bar of too! 

steel would be. The third piece was care 

fully heated to redness, open in a charcoal 

fire, then it was covered with warm ashes 

and permitted to cool until some time afte! 

it was certainly black, and then it was 

quenched. The result was quite equal to 
that obtained in the box-heated pieces. 

These second trials assured me that in an 
nealing it is an item of the greatest conse 
quence, after the piece has been heated to 
redness, that it should be permitted to cool 
slowly in a warm place, free from draughts 
of cold air or the contiguity of cold masses 
of metal or other material. 

It seems to me to be a law that in anneal- 
ing steel it must be heated to redness, but 
not necessarily higher. It must then be 
cooled to blackness very slowly and care- 
fully, and after it is entirely black it may be 
quenched at any time or by any means. 

The conditions under which a tool maker 





works may vary considerably in different 
shops. This week he may be one of fifty 
fine 


room with 
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the bench was cherry, and French-polished— | got, whether these elements be atoms on | face, and therefore would be of little service 


where there are laborers to clean the tools | larger crystals, are drawn lengthwise with 
and benches, where there are special smiths | the formation of the bar, and have in some) 
to suit each variety of work, and where | degree a fibrous or elongated arrangement 
But | and shape, and lie parallel to each other, 
the pay in such shops is not likely to be presenting ends to edges cut on the ends of | 
Next week the same tool maker will | the bar and sides to edges formed on the 


everything is clean and convenient. 


great. 
work alone in a corner of a dirty factory 
with one lathe, a crank planer, a forge, and 


an index milling machine for his compan- | more easily displaced by force against its sides 
ions. But here he will have a dollar more | than by the same force applied to its ends. 


per day, and more respect shown 
him individually. Ina place of this 
kind a tool maker finds out some- 
thing about the way steel works 
when it ishot. The manager of one 
shop actually gave me as a first job 
two bars of 2 octagon steel to be 
forged into center punches, and I 
did it. Furthermore, it was summer 
time. In doing this job I found that 
if the steel was hammered just at 
the point when it was turning from 
redness to blackness, that it was 
liable to split, and if it were marked 
and broken at that heat that it was 
‘‘short,” and broke like a piece of 
putty. When red it was tough and 
tenacious; when black it was strong 
and hard, but for one moment, when 
it seemed to be either or neither, it 
was rotten. 

Re-annealing has one advantage, 
and it has at least one disadvantage. 
After a milling cutter is roughed 
out—the hole being bored, of course 
—a re-annealing is of service in pre- 
venting to a great degree the con- 
torted shapes to which shrinkage 
in hardening at times twists such 
things. Itis believed that structural 
tensions and unequal strains are re- 
moved more perfectly by annealing 
the hollow cylinder than was done 
by the first annealing of the solid 
one. Of course, if it be possible 
to bore the steel unannealed, as it 
comes in the bar, the subsequent an- 
nealing will be all that is required; 
but this frequently is not a practi- 
cable thing todo. The disadvantage 
of re-annealing is that, every time 
steel is heated without hammering 
it, it certainly deteriorates in quality. 
This is well shown in re-cut files 
when the conditions are of the best 
to get good results. 

What I have said about milling 
cutters furnishes an excuse for me 
to say a few words further on their 
manufacture. The present practice 
is to cut from round bars of tool steel 
having the right diameters, suitable 
lengths for the cutters needed, and 
from these blanks to make the cut- 
ters. This makes an ideal facing 
mill, or one that is to cut entirely on 


| 









|in practice. I would suggest that the teeth 
| be forged or swaged into milling cutters, 
either hot or cold. The 
is already invented and in use for many 
kinds of manufactures. All 
quired to be done is to provide a spiral feed 
and suitable guides for the blank, and to 
have a radial swaging blade for each tooth 
to operate simultaneously on the blank. 


whole of the outfit 
that is re 


sides. It is obvious that an elongated par- | 
ticle which thus is a part of solid steel will be 


| While this may not produce the ideal radial 
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were but few scintillations of burning metal, 
perhaps none where the surface was kept 
covered with the cyanide. 
——— 
Designing New Machinery. 


By Henry B. Morris. 
LV. 


machinery of 





the class 
manufacture of 
something, especially of small arti- 


cles, the designer is often met, at 


In originating 


which is intended for the 


the outset, by the very important 
question of how much the machine 
shall do; how many different opera- 
tions it can profitably perform upon 
the material. Itis highly necessary 
to settle this matter correctly; yet 
the problem involved is sometimes 
au very intricate one. Persons who 
have only a superficial knowledge of 
such affairs are apt to suppose that 
because like envel- 


many articles, 











| opes, wood-screws, etc., are finished 
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the end or side, because the steel 
from a bar will be found to stand 








Fig. 3. 


more strain lengthwise than crosswise, and 


to keep a sharp edge longer, if such edge be 


made on the end of a bar than if it be made 
on the side. Hence cylindrical milling cut- 
ters that are made from round bars, as 
stated, will neither have as much strength 
nor as much endurance as if they were 
made from steel specially forged for them. 


Cracks in hardened pieces, where they cannot | 


directly be traced to improper forging, heat- 
ing or quenching, will invariably be in the 
lateral direction. The cause for this proba- 





bly is that the structural elements of the in-! but also to loosen the structure at the sur- 











Now steel fora milling cutter to have its 
‘‘grain” or its elongated crystals lying 
| radially is not a cheerful problem for a steel 
maker, a smith or a machinist to contem- 
plate. Of course, if a cutter be thin, like a 
straddle mill, it may be cut from a flat bar, 
| and thus have its grain radial at two points, 
| but that gives but little practical assistance 
where long cylindrical cutters are needed. 
| The ‘‘jumping” process in forging of re- 
ducing length and enlarging the size by 
blows on the ends tends to radiate the grain, 


believe if this be found practical that stand 


and good. 


Apropos to the inquiry on the first page 


action of cyanide potassium on hot steel, | 
have further to say that, in some experi 
ments with that chemical as a welding flux, 
that the 
high welding heat would, under its protec 


we observed surface of steel at a 





| all 


ard cutters could be made thus very cheaply 


of your issue of March 3d inst., about the 


tion, flow and fall in drops, but that there 


from the rough stock by a single 
machine, the result to be 
generally aimed at and expected. 
As a rule, the contrary is true, at 
least in the beginning, while any of 


this is 


the cardinal features of the process 
are yet in the experimental stage. 
Of course no general law can be 
laid down that will govern all cases; 
but it is safe to say that, where the 
machine is materially complicated 
‘‘automatic,” this 
should not be attempted. Sometimes 


by being made 


itis desired to perform several suc 
cessive operations, each of which 
could be well and rapidly done upon 
an independent 


would be a 


which 
and reliable 
alfair; but the mechanism needed to 


machine, 
simple 


connect these machines together, and 
the one to the 
other, complicates matters beyond 


to feed work from 


reason. These parts of the ma- 
as likely to become de- 
ranged as any of the others, thereby 

very large factor to the 
chances of commercial 


chine are 
adding a 
failure; for 
if one part of the mechanism is dis 
abled all business must be suspended 
The 
beautiful automatic machines which 
we have all 


until repairs can be made. 


seen, whose complex 
operations are all harmonious, and 
whose work so perfect, are generally 
the result of long years of experience 
their 


in running, independently, 


separate parts. Until the designer 


) 
I J | , | i is sure of his familiarity with the 
)_ Floor 7 cardinal difficulties of his new 
= enterprise, great caution should be 
errr AA) | i observed in marshaling difficulties 
m7 | together, which, singly, might read- 
| . . 
ily be vanquished. 
Fig. 2. In estimating the degree of intri- 
cacy or delicacy of construction that 
Wr, Liss Tt is admissible in any given case, much 
= | depends upon whether the machine 
a wee is to be operated privately, in a fac- 
j SST’ tory, where none but experts will 
Fig. 5. be allowed to touch it, or whether 
rf owe li ¢ teh Pnugagqed 
Position with Clutch Disenqaged 
= we — } 
_ —EE | t 
To Advance Drill To Withdraw Drill 
9 tts Sates ee SS: =! > 
HorizontaL Dritiuina MacuIng.—SkE Pace 4. Fig. 4. 


grain, its tendency will be to do so, as well|it is to be sold broadcast throughout the 
as to condense the fiber of the metal, and I) country, to be handled and abused by clumsy 


ignorance, with no notion of care, oil, or 
cleanliness, 
be said that device cannot be too 


simple, coarse and strong 


In the latter case, it hardly need 
the new 


In contriving your machine, avoid, wher- 
ever possible, thi 
the 


Course, 


use of cams for imparting 
parts, In 


vulat 


motion to working many 


causes, of the irr 


movements 
indis- 
But a crank or eccentric, where 


Which can be derived from cams are 


pensable, 


it can be used, is mueh to be preferred, on 
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account of its comparatively trifling wear, 
and the absence of jar. When cams must 
be employed, let it be to actuate light mov- 
ing parts, and not heavy bodies, unless the 
movement is very slow. 

Avoid, also, as far as possible, long or 
rapid reciprocating motions. They are al- 
Ways troublesome, and unless the parts so 
moved are very light, are usually destruc- 
tive to the machine. Let all the working 
parts be positively driven. As a rule, do 
not depend upon gravity, and still less upon 
springs, even for return motions, of any 
parts whose failure to act might disarrange 
the rest. 

Let no part of your machine be insufli- 
cient or inadequate to its duty. If you are 
in doubt upon a question of dimensions, or 
choice of material, decide the matter sum- 
marily in favor of what you believe to be 
the safest plan. 

Make no attempt to use parts of an old 
machine, merely because you or your em- 
ployers happen to have them on hand. I 
have often seen this done, and it generally 
became a cause of regret all around. You 
can look the old machine over if you want 
to ,but there is probably no part of it, ex 
cept the driving pulley, that you can use 
without a serious change in your plans, or 
more expense than for new stock. And do 
not be induced by any fancied saving of 
time to substitute inferior material on ac- 
count of difficulty or delay in getting what 
you know is the right thing. You are en- 
titled to every fair chance of success, and 
ought not to be handicapped by needless 

_ difficulties of this sort, which common pru 
dence can foresee and should avoid. 
ees eee 
Special Micrometer Caliper. 


The illustration accompanying this is of a 
micrometer caliper, which was first devised 
for the use of boiler inspectors who wish to 
measure the thickness of boiler sheets. The 
hook, the end of which is opposite the end 
of the measuring screw, is to be introduced 
through a hole drilled in the sheet for that 
purpose, a } gas tap hole being large 
enough. Before introducing it, the knurled 
collar is loosened, and the knurled-head 
screw run back about two revolutions. This 


allows the shank of the hook to be moved 
endwise, and turned to the position shown 
After being passed 


by the dotted lines. 








SPECIAL MICROMETER CALIPER, 


through it is restored to its normal position, 
and the micrometer screw is then run down 
onto the plate, and clamped in position by 
the small screw seen at the right. The hook 
is then again released and taken out, when 
the reading of the micrometer gives the 
thickness of the sheet. This enables the 
caliper to be read in any convenient place, 
instead of having to read while in position, 
which, as the measuring is frequently done 
in dark places, or where it would be very 
inconvenient if not impossible to read the 
caliper will be appreciated. It has been found 





to be useful also in measuring in ctherwise 
inaccessible places. It is made by Riehle 
Bros. Testing Machine Co., Philadelphia, Pa. 

ee 


LETTERS FROM PRACTICAL MEN. 





The Test of a Square. 
Editor American Machinist : 

The company by whom I am employed 
ordered a 24-inch square from a prominent 
tool firm some time ago, to be used as a 
test square, and I was detailed to examine 
it. As it was not accepted, because we 
claim it was not square, and as there was 
some dispute as to the accuracy of the 
method used in testing it, I send you a de- 
scription of the same for your opinion, and 
wish you would invite criticism from your 
readers. 





E ] 

The general plan was to see if the sides of 
blade and stock were straight edges and par- 
allel with opposite sides, and at right angles 
with one another. 

As the square was acceptable as to 
straightness and parallelism, I will not enter 
into that. The dispute is about the method 
used in testing for squareness. 

We happened to have on hand at the time 
a large cast-iron plate, and two new B. & 8. 
straight edges, 27’ and 39" long each. 
These straight-edges were tested as straight 
edges with each other, using tissue paper 
(which we had found by micrometer to be 
just .001" thick) as feeling pieces, in many 
different positions, end for end, side for 
side, and found correct. They were next 
tested for parallelism and found correct. 

We next tested the plate A, which had 
just been planed, with the 39” straight edge, 
and tissue paper placed every three or four 
inches apart, being careful to keep the 
straight edge at right angles to the plate, 
and found it eorrect. 

Next we successively moved the straight- 
edge along, reversed it end for end, side for 
side, and again end for end, and found it to 
hold tissue paper in all positions. 

We now fastened a wooden bracket # to 
the plate A, care being taken not to spring 
it, and for which we immediately tested. 
The 27" straight-edge was next secured to 
the bracket by the small clamps with card- 
board underneath as shown, and fastened 
just enough to hold. The square was now 
placed in position C, and the straight-edge 
adjusted until tissue paper would pull the 
same top and bottom. The square was next 
placed in position DV, andif it had been cor- 
rect the paper should have felt the same. It 
did not, and stood off at the top, so we noted 
the number of pieces of paper required ro 
make it feel at the top as it did at the hot- 
tom. Next the 27’ straightedge was re 
versed, end for end, and gave exactly the 
same result, or another proof that it was 
parallel. We felt safe in saying the square 
was not true, and that the apparent error 
shown was twice the real error. 

The manufacturer states that they have 
very little confidence in our method; that 
they test their squares master 
squares, and these by each other, and that 





by two 


in testing squares careful attention should 
be given that the square and test piece are at 
the same temperature, 

} cannot see any fault with our method as 
a method, and we certainly tried to use it as 
skillfully as possible. It appears to me that 
a plane surface and a straight-edge with 
parallel sides would be easier to originate 
and keep in repair than two master squares, 
and as for temperature it applies alike to 
both methods. 

If their lack of confidence is in the person 
testing, they do not so state; and if it is 
against the method, as they do state, I fail to 
understand it. 

I am quite willing to learn, but the mere 





condemnation of any method without ex- 

planation, by an authority however reputa- 

ble, is not very logical or very convincing. 
F. F. 


Caliper—Boring Bar. 
Editor American Machinist : 

In your valuable paper of February 4th, 
the article, ‘‘ A Remarkable Surface Gauge,” 
brings to mind a caliper I had about thirty- 
five years ago, and of which I send you a 
sketch. 

The caliper was made by an old gentle- 
man who was employed as a mechanic in 
the school where I received my little educa- 
tion, to keep the models and machinery in 
order. He was a most expert workman in 
fine work and models, and I do not think I 
will do any harm to any one if I say I have 
not met another one yet that could do better 
work with such tools as he had. 

There were about 300 scholars in that 
school, and I think I was the only one he 
allowed to come into his workshop. Of 
course I did all I could to show him how 
much I was obliged to him, and by-and-by 
he let me do some brass turning. But now 
my trouble commenced, as it was most too 
much for me to make a fit with the caliper; 
and he would not let me take a file, as he 
said to me: ‘“‘If I cannot teach you to 
make a fit without a file you will be no ma- 
chinist in your life.” Of course I made 
many mistakes, but the old gentleman never 
ran out of patience, and told me to go on. 
By that time I studied 
to find some way by 
which I could see when 
Ihad the caliper too 
tight or too loose, and 
out of this I got the 
idea of this caliper. 
As soon as the old gen- 


tleman understood my 


idea he made _ two 
pairs of calipers with 
the utmost care and 
skill, and after I had them I could make any 
required fit. 

As the sketch will explain the idea fully, 
I will not write a description; but I think if 
any one of our fine tool makers would make 
these calipers they would sell very well. 

I also send youa sketch of a boring bar 
which I have used with good success, and 
which seems to have some good points. I 
show one form, though of course it is ob- 
vious that it can be made in several others, 
and of any desired length. 

The body of the tool is made of a heavy 
steel tube a a, which is threaded externally 
for the nut 0, this nut bearing on the loose 
ring c, to which is fitted the piece ¢. This 
piece e passes through the pointed piece /, 
the end of which is hardened, and bears in a 
countersunk place in the upper edge of the 
cutter g, centering it accurately every time 
itis put into the bar. Such a bar can be 


d 


A 





CALIPER, 


used either in the lathe on centers, as indi- 
cated, or can be adapted to use in the drill 
press or boring machine by being fitted with 


a suitable shank. a. hh 


Cutters— Punches— Change 
Gears, 


Milling 


Editor American Machinist : 

Acting upon a suggestion from one of my 
tool makers, I recently had some milling 
cutters made of cast-iron with mushet steel 
teeth cast in. To my surprise the casting 














came out of the sand with the steel com- 
pletely annealed; several attempts were 
made to harden the now soft steel teeth by 
heating the entire cutter and cooling in a 
draught of cold air; but without success. 
They were finally hardened by heating and 
dipping in cold water, as with ordinary tool 
steel. Not a tooth cracked; the bar from 
which the steel teeth was cut was hard as 
usual with this class of steel, and could not 
be filed. Will some steel expert tell me what 
happened to the mushet stce] in this case ’ 
Applying it to the emery wheel, it gave 
forth the same dull red spark after it was 
annealed as before, showing the retention of 
tungsten. 

I am now using milling cutters as large as 
124” diameter, with ordinary tool steel teeth 
cast in, and find that they can be made at 
less than half the cost compared with solid 
steel or inserted tooth cutters: The teeth 
can be set as closely as 4” apart, and at any 
angle required. 

Some time ago, while prowling about the 
machine shops of Toledo, O., on an idle day, 
I ran across a new wrinkle, to me at least. 
In a small shop on one of the back streets 
were a lot of small wheel tires of galvanized 
wrought-iron #” thick, with a number of 4 
holes punched in them for spokes ; upon in- 
quiry it was shown that it was done by us- 
ing bits of Stub’s steel wire held ina small 
chuck in the pusch plunger. These bits 


were simply cut off, hardened and ground 
The proprietor told me that 


off on the end. 











BorinG Bar. 

they had been unable to turn up a punch in 
a lathe, in the usual way, that would begin 
to do the work. 

The matter of change gears for screw 
cutting lathesseems to have had but little 
attention from tool builders. There is prac- 
tically no uniformity of practice among 
them, and most of them seem to have been 
calculated by the rule of thumb. 

My attention was recently called to the 
matter while working up tables like those 
given below, for shop use. 











No. 1. 
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33 whole threads, 
It was found that the 10 change gears of a 
well-known make of lathe would permit of 
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cutting only seven whole threads ; while of 
two others equally well known, one would 
cut ten 
threads. Here were three lathes of the same 
swing and capacity between centers, and pre- 
sumably of the same cost, one of them hav- 
ing more than twice the screw cutting capac- 
ity of another. 
Take the first case as shownin Table No. 
What a host of 
ractional threads ! 
With the single ex- 
»ption of the stand 
ird pipe thread (114), 
no one wishes to cut 
. fractional thread in 


and the other seventeen whole) 





| cistern and well, as one kind of water will 
counteract the other. If after a time he 
finds the well water is too strong for the 
cistern water, an occasional use of a good 
boiler compound will assist in keeping the 
boiler comparatively clean, with careful 
watching and frequent cleanings. 
Notice.—Water should never be allowed 
to stand ina steam boiler until it becomes 


r equals internal radius. 

J equals coefficient of strength. 
q° equals internal pressure. 

q' equals external pressure. 


That is, the value of the ratio of the ex- 


ternal to the internal radius required in 
order that q° may be equal to f, the bursting 
or working tension, as the case may be. 

In the most of cases that occur in practice 





enlargement of the cylinders was so great 
as to prevent them working, and they had 
to be made thicker to resist this enlarge- 
| ment. I. McKim CHase, 





Hand-operated Bridge Crane, 





We present with this an engraving of a 
|crane, which is designed for such service as 
that required over a 
machine shop floor 
on which the 
smaller tools are 
located; where 








ordinary shop  prac- 
tice, unless he hap- 
pens to be an English- 
man, and is thoroughly convinced that a 
fractional thread will necessarily have to 
be brought back to his shop for repairs, 

ce no one on earth would be able to cut it 
but him. 

Table No. 3is the best I have scen in 
actual practice, and is from a lathe built near 
your city. This lathe has more gears than 
hown in the table, and will cut a greater 
number of threads. I have taken the first 
ten gears only for comparison with Table 
No. 1, its lathe being fitted with only ten 
gears. 

I wish to show that ten gears are sufficient 
to cut all the usual threads, with the excep- 
tion of perhaps 114 ; in ordinary practice any 
fractional thread between 11 and 12 will be 
near enough for the customary short pipe 
thread; if not, the addition of a single gear 
will give it. 

Table No. 4 is from an imaginary lathe, 
in a visionary machine shop, and gives nearly 
five times as many threads as Table No, 1, 
making the lathe, from a screw cutting 
point of view, more than four times as val- 
uable, 

It will be noticed that, in this table, the 
pitch of the lead screw is 12, and it may be 
objected to as too fine for the purpose. 

It is intended to rectify this by making 
the real pitch 6 or any other desirable pitch 
and establishing the proper ratio between 
the lathe spindle and the gear stud. 

W. R. Macponap. 
Feed-water Purifier. 
Editor American Machinist : 

In your answer to 8. A. M., Question 69, 
current volume, you offered a wise sugges- 
tion, viz., the use of feed-water purifier. 

It should be understood that the term 
feed-water purifier does not imply the use 
of an ordinary exhaust steam heater and 
purifier, so called. 

There is not sufficient heat in the exhaust 
steam from an engine to deposit the matter 
carried in solution by the water. In order 
to deposit the scale-forming matter in water 
in a feed-water purifier, the water must be 
passed through and brought in contact with 
heat equal to that under which it is de- 
posited in a boiler. 

To do this the feed-water purifier must be 
connected with the boiler from the top of 
each by a pipe suitable in size to maintain 
the same pressure in the purifier as is carried 
in the boiler; the water also pumped into 
the top of the purifier, which is placed above 
the boiler, and connected by pipe from the 
bottom to the boiler somewhere below the 
line. This lower connection must 
lave a check valve near the boiler. This 

the best system to quickly and effectually 
clean and purify the water to {be used in 
i steam boiler, and it is only a question 
ff a few dollars that keeps this system 
from being more extensively used than it 
now is, 

Should Mr. S. A. M., like many others, 
think it extravagant to purchase a live steam 
feed-water purifier, which is much cheaper 
and a great deal more practical than a sur- 
face condenser for a “small,’plant, I would 
suggest that he build a cistern suflicient in 
capacity when full to supply the boiler from 
one cleaning until the next. Fill the cistern 
from the shop roof, and the waste water 
from the engine, and run alternately be 


water 


‘entirely cold, as dangerous corrosion is occa 


sioned in so doing. 

Neither should the water be let out of a 
boiler while there is any steam in it, as 
the scale formed is made harder and more 
tenacious by such a practice. 

When the boiler is emptied it should be 
immediately cleaned out, and not allowed 
to dry in a dirty condition. 

S. A, SMITH. 
Thickness of Cylinders, 
Editor American Machinist : 

You are entirely correct in your answer to 
A. F. M., regarding the strength of cylin- 
ders, ‘‘that the whole matter reduces 
itself to this question, What factor of safety 
shall we adopt?” 

For hydraulic cylinders a smaller factor 
of safety may be employed than would be 
wise to use in the case of a cylinder, to con 
tain a material of great expansibility on 


being relieved of resistance, like the effect 
of the rupturing of the cylinder. 

It appears to me that A. F. M. has stated 
his formula wrong; that it should be stated 
as Rankine states it in his ‘‘ Applied Me- 


chanics.” 
q, ) 


R ; IS +q 
| 2 q t 





ween cleanings of the boiler fromthe 





where 2 equals external radius, 



































HAND-OPERATED BRIDGE CRANE, 


| the external fluid pressure is so small com- 
| pared with the internal that it 


| neglected. 
R / ri t- q 
r I (74 ): 


and who further says: ‘‘ If the internal press 
ure q is equal to or greater than the sum, 
f+ 2¢', of the coefficient of strength, and 
|twice the external pressure, no thickness, 
| however great, will enable the cylinder to 
| resist the pressure.” 

| The factor of safety to be employed is a 


may be 


That. is 











PoWER OR HAND PLANER. 


,matter for the judgment of the designer, 
according to the use the cylinder is to be 
| put to. I have a case in mind where a num- 


| ber of cylinders were required to work 
| telescopically, while under hydraulic press 
lure. It was important that the weight should 
'be kept down, A 
| adopted suflicient to prevent the cylinders 
| bursting, but it was found on trial that the 


factor of safety was 


erecting of moder- 
ate weight ma- 
chinery is done, or 
in the foundry. 

“ The crane con- 
sists essentially of two steel I-beams, placed 
side by side, proportioned to the span and 
load with ample strength, so that there 
| is no undue deflection with the maximum 
load at the center. At each end are the 
truck wheels, which are supported as 
shown, both these and the trolley wheels 
having roller bearings. One wheel at each 
end of the bridge is driven by the gearing 
shown, the shaft extending from one end to 
the other, so that the movement is uniform, 

The trolley runs upon a track which is 
placed on top of the bridge beams, thus 
securing the maximum headway or room 
under the crane for lifting—a feature of some 
importance where ceilings are low. 

The hoist provided is the well known Teal 
machine, in which steel spur gears are used 
exclusively, these being usually made with 
two hoisting speeds. The load is self sus- 
tained at any point, lowering being accom 
plished by pulling back on the hoist chain. 
The chain wheel for moving the bridge can 
be placed at any point in the length of the 
shaft. The builders are the Maris Machine 
Co., Philadelphia, Pa. 

: =. = 
Power or Hand Planer. 


We illustrate with this a small planer 
which is designed to be driven either by 
hand or power, being intended especially for 
model makers, experimenters, gunsmiths, 
amateurs, etc. It is sodesigned and built as 
to be capable of doing the best and finest 
quality of work, having all the improved 
features usually found upon planers of high 
grade. The change from hand to power 
driving is made by simply sliding a pinion, 
and when worked by hand there are no gears 
in use that are superfluous or unnecessary. 

As shown, the planer is mounted upon a 
substantial table, at one end of which there is 
a cabinet for keeping tools and fixtures, and 
there is furnished with it a first-class chuck, 
improved indexing centers, and a grinding 
attachment by which true hardened surfaces 
can be produced. 

The grinding attachment is shown in 
place in the tool-post, the spindle of this be- 
ing driven from the drum shown on the 
floor, which is placed overhead near the 
countershaft. Elevating, and, in fact, all 
screws are of steel, accurately cut, all gears 
being also cut from the solid, It is built by 
A. J. Wilkinson & Co., Boston, Mass. 

a ae 

Recent experiments by Messrs. W. Thom- 
son and F, Lewis on the action of metals on 
india rubber show that that of copper is 
the most deleterious. Platinum, paladium, 
aluminum, and lead act only very slightly ; 
whilst magnesium, zinc, cadmium, cobalt, 
nickel, tin, arsenic, anti 
mony, bismuth, silver and gold have no ac 
tion whatever on this material. Of metallic 
salts those of copper are very destructive ; 





iron, chromium, 


but nitrate of silver, manganese oxide and 
several less common salts are equally so. The 
nitrates of iron, sodium, uranium and am 
monia have also a deleterious action, though 
less pronounced than in the case of the salts 
previously mentioned.— HLnglish Mechanic. 
—— me — 

“The  Plattdeutschenvogelschuetzenge- 
sellschaft contemplate taking a trip in the 
near future over the of the Electric 
tischesstrasseeisenbahnwagengesellschaft,’ 
—Nenton Herald, 
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Change of Location. 


On May ist, the AMERICAN MACHINIST 
offices will be moved about two blocks west 
from their present location to the new Mail 
and Express building, which fronts on Broad- 
way, at No. 203, and on Fulton street, num- 
bers 164-8. We shall then have increased 
room and better conveniences and facilities 
for carrying on our work. 

ee en 
Authority of Officers of Corporations. 


A glance at a recently published volume 
treating of the law of corporations in New 
York State reveals some facts that are not, 
we believe, generally understood by those 
who are interested in, or do business with, 
corporations or their agents, the statements 
being based upon both statute law and de- 
cisions of the courts, As the same princi- 
ples probably apply to other States, some 
little notice of the matter may be useful to 
many of our readers. 

Stated in general terms, the officers of a 
corporation have no authority outside of 
that given them by the by-laws of the cor- 
poration, and they have no general authori- 
ty whatever simply by reason of their titles 
alone. A president as such has no authority 
to bind the company; he cannot borrow 
money for it, nor can he authorize the treas- 
urer to do so. Where there is, on the books 
of a corporation, a resolution prohibiting 
the president from purchasing goods re- 
quired in the business of the company, the 
company is not liable for such purchases 
made by him. In the matter of a company 
note it is not sufficient to prove the signa- 
tures of the president and treasurer; there 
must be proof that there was authority for 
such signing of the note, this authority be- 
ing derived from the by-laws. Persons deal- 
ing with oflicers or agents of corporations 
are bound to know their powers and the ex- 
tent of their authority, for the company will 
not beheld liable for acts of its officers out- 
side this authority. 

All this, of course, is in the interest of the 
stockholders and the trustees, but it would 
seem to the lay mind to be rather one-sided, 
for, as matter of fact, it is practically im, 
possible for persons dealing with corpora- 
tions to take the trouble to investigate and 
keep posted upon the precise authority of 
the different officers of the many corpora- 
tions with whom they may be doing busi- 
ness, and it would manifestly be impracti- 
cable when receiving an order signed by the 
president or secretary of a corporation to 
write for the latest revised transcript of the 
by-laws before filling it. 

It is thus seen that a large part of the 
business that is actually carried on must 
rest upon a basis of faith in the integrity 
and honor of the oflicers of corporations, 
modified, however, by the further fact that 
acorporation is responsible for unauthorized 
acts of its oflicers, provided it be shown that 
these oflicers have been in ¢he habit of per- 
forming such acts sustained by the com- 
pany, or where the company has received 
the benetit of the act, or, knowing of it, does 
not promptly disavow it. 

It is to be presumed also, of course, that 
an officer of a corporation who performs an 





unauthorized act which is not sustained by 
the company, will himself, individually, be- 
}come liable for the act, the same as if done 
| solely for himself, 

o_o 


Without Control. 


} a 


tesponsibility 


| Our recent remarks regarding the trials of 
| mechanics who are placed in positions sup- 
posed to involve responsibility, and are then 
| not allowed suflicient control to enable them 
|to do themselves justice, have, it seems, 
| touched a responsive chord in the breasts of 
| many of our readers, who have taken the 
‘trouble to gratify us by writing letters ap- 
| proving our views on the question, and 

commending our expression of 
The fact is that there are very many 


warmly 
them, 


| mechanics—more than most people who do 
| 


| not enjoy exceptional opportunities for ob- 
serving would believe—that are in positions 


proper work. 
ployers who are simply defrauding them-/| often of great importance to manufacturers, 
selves by refusing to allow good men in their | inventors and designers to obtain promptly 
employ to make use of the experience and | 
ability possessed by them, and which they 
are anxious to place at the employers’ dis-| fact that the government is regularly mak- 
posal. | 


stanced the cases of two employers who 
were not practical men, and one of our cor- | profit is made should be deprived of the 
respondents, who happens to be foreman in a | 
shop controlled by men who are not practi- | 
cal, seems to have an idea that such men are 
the only sinners in this respect. 
by no means so; for some of the worst cases 
we have ever known of interference with 
and hampering of foremen and superintend- 
ents have been in shops owned and controlled 
by men who prided themselves on being 


We know of very many em. | 





In our former remarks on this head we in- | 


But this is 


practical and on ‘‘ knowing and keeping 


track of every detail of their business.” It 
is true that practical men are not so apt to 
fall inte this error, because generally they 
are better able to appreciate the position of 
a foreman or superintendent, and to under- 
stand that there is no use of their having 
brains unless they are to be allowed to use 
them. 


Then, too, the interference of a pro- 
prietor who is a practical man is apt to be 
far less irritating, because it will usually be 
intelligent interference, and there will be less 
necessity for long explanations of things 
which the unprofessional proprietor can 
never hope to understand, no matter how 
much they may be explained to him. Still, 
after all these exceptions and allowances are 
made, the fact remains that there are shops 
owned and controlled by practical men, in 
which there is no real demand for men as 
foremen or superintendents who have any 
administrative ability whatever, and where 
precious little mechanical ability will answer 
too; and this fer the reason simply that the 
employer can never be brought to believe 
that others can atttend to the details of his 
business just as well or better than he can 
himself, thus leaving him free to give atten- 
tion to general supervision and the larger af 
fairs which are a part of every business that 
amounts to anything. 

When a man finds himself in a position 
where he is hampered, and plainly sees that 
he can do justice neither to himself nor to 
his employer, the best plan will usually be 
to go to him, frankly state the case, and ask 
that lines be laid down for all concerned, so 
that each may know just exactly how far his 
authority extends, and to what extent he 
will be held responsible for results, remem- 
bering that authority should always be com- 
mensurate with responsibility. If such lines 
will not be laid down—if the proprietor in- 
sists upon retaining the privilege of interfer- 
ing in every detail as he sees fit and up- 
setting plans at his pleasure, then if the 
foreman or superintendent has any ambition 
to develop himself into a really valuable 
man, or to retain what value he may possess, 
he had better begin looking out for a new 
position at once, and leave his present one 
for another man who is not bothered with 
ambition and cares for nothing except to 
hold a position at any required sacrifice of 
self-respect and—to draw his salary. 

a eee 
The Patent Office. 


The crowded condition of the U. 8. Pat- 
ent Office, to which we have before referred, 
has at last resulted, it seems, in the practi- 
cal breaking down of one department of the 


ble for them to doas well for their employer | with the understandifig that, by simply fill- 
as they ought to do, simply because either | ing out the blanks and mailing them, copies 
they are absolutely prevented from doing | of patents specified would be sent. 

what their experience and judgment tells 
them should be done, or, to persuade the/ carry out its plain obligations there would 
powers that be to consent to some change or | probably be some remedy, and that remedy 
improvement requires so much scheming, | would be very quickly applied. 
so much persuasion or so much downright | case there is probably no remedy, and things 
driving, that there is little energy or time | will be no better until a sufficient number of 
left for the performance of legitimate and | congressmen have been impressed with the 


If a private firm should thus neglect to 


But in this 


necessity of doing something about it. It is 


copies of patents as issued, so far as they 
apply to certain lines, and, in view of the 


ing a very handsome profit out of the pat 
ent office, it would seem to be nothing less 
than an outrage that those from whom this 


means of knowing what is being done by 
other inventors, because another department 
of the government (land office) has been al- 
lowed to encroach upon the patent office un- 
til there is actually not enough room in 
which to do the business. It would be a 
good idea, perhaps, if every inventor or 
manufacturer who finds himself inconveni- 
enced by this matter would immediately 
write to his congressman, urging upon him 
the necessity for taking some action in this 
matter. When enough of such letters are 
received by members of Congress to make 
an impression upon them, something will be 
done about it. This practice of writing to 
congressmen, regarding any abuse which 
seems to need remedying, is one which 
should be more generally followed. It is 
altogether probable that if say twenty-five 
to fifty prominent manufacturing firms and 
inventors should write to the congressmen 
representing their districts, complaining of 
this thing and asking that something be done 
about it, something would be done. 
—_-e—___—_ 

Literary Notes. 


WAYS AND MEANS. For Machinists, Metal 
Workers, Model Makers, Watch and Tool Makers, 
Jewelers, Draftsmen, ete. 


This is an eminently practical book, writ 
ten by a mechanic whose experience has evi- 
dently been mestly on watch and watch 
tool work, and in it he gives a great many 
valuable pointsof information regarding the 
best or accepted methods of doing such tool 
work as is done in watch factories and other 
places where similar results are desired. The 
book contains 125 illustrations, with descrip- 
tive matter telling how to go about doing 
the things which the ordinary machinist un- 
used to such work is always wondering and 
inquiring about, many of the methods and 
principles illustrated being adaptable to 
other lines of work. The book will not 
make a rough or poor mechanic a good and 
fine one, but will enable a good mechanic, 
unused to the class of work referred to, 
to adopt correct methods and choose proper 
materials and tools. The information given 
is very much condensed, as much so as is 
consistent with clearness, so that in the 158 
44"'x7" pages a great deal of valuable in 
formation will be found. John W. Weston, 
publisher, 78 La Salle street, Chicago, 
Ill. Cloth, $1. 


ES LONS amb) 
(ues SWERS. 


Questions of general interest relating to subjects dis. 
cussed in our columns will receive attention in this 
department. The writer's name and address shoulda 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(138) A. M., West Hoboken, N. J., writes: 
Kindly let me know through your paper 


























work of the office, since it is announced that 
no more copies of current patents can be 
sent out to applicants for them until better 
facilities are provided for storing them. In 
the meantime we suppose there are thou- 
sands of beoks of blank orders which have 





where they know that it is utterly impossi- 


been sold to citizens all over the country, 





how to prepare cup leather for air pumps. 
|I have tried different ways of preparing 
| them, but have not found any which does 
not lose air. I have tried soaking in lard 
and glycerine, but they are not right. A.— 
Soak the leather in water for about 24 hours, 
and use the right kind of dies. Your 
| trouble is probably caused by using dies of 
an incorrect form. 
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(139) O.8., Richmond, Va., writes: Please 
inform me through your journal what meth- 
od is adopted for galv anizing cast-iron and 
cast-steel. -A.—The castings should first be 
thoroughly cleaned; to do so, prepare a bath 
of one part muriatic acid and two parts of 
water; immerse the castings and allow them 
o remain in it a few hours, then wash them 
horoughly in hot water. Dip them in a 
olution of sal ammoniac and water, 4 pound 
to the gallen, hot. Dry quickly and dip 
them in the zinc bath. 


(140) H. A. 8., New York, writes: Kindly 
answer the following: I have a compound 
ngine in my boat, 5 and 10-inch cylinders, 
y 7 inches stroke, making 300 revolutions 
er minute, with a boiler pressure of 250 
unds per square inch. What sheuld be 
e size of air pump? A.—Single-acting air 
imp, 84 inches, 5 inches stroke. 2. Willa 
1 valve be required? A. —Yes. 3. 
Would you advise a combined air and cir- 
culating pump, or independent ones? A.— 
i’ » combined air and circ ulating pump for 
small an engine can be bought, we should 

ise 1t. 


141) T. W. R., Prinee’s Bay, N. Y., 
writes: Kindly inform me through your 
columns, of which mechanical power or 
elementary parts the toggle er toggle joint 
is composed, Also, please give me a rule 
r computing the power to be exerted, the 
eight to be overcome, the length ef arms 
or links, and the velocity ratio. A.—The 
toggle or elbow joint is simply composed of 
assemblage o levers. For computations 
relating to it, see our issues of February 20 
and 27, and ‘for the practical application of 
the same, see our issue of March 27, 1890. 


12) D.W. F., Bradford, Pa., writes: Please 
send me a catalogue of books on mechanics. 
| wish to procure a book on drawing and 
millwright work. I should prefer some- 
thing plain and easily understood, as I de- 
ire to make it a study during leisure hours, 
and I will have to be my own instructor. 
A.—We do not sell books of any kind, and, 
therefore, we do not keep catalogues for 
distribution. Write to any dealer in scien- 
tific works: In our issue of February 19, 
i891, we have indicated a course of study to 
be pursued at home, with a list of books 
which we believe will be suitable for the pur- 
pose. The articles on Practical Drawing, 
recently published in the AMERICAN Ma- 
curNist, should enable you to get a good 
knowledge of drawing. 


(148) A. H., , writes: It is required to 
make a triple. expansion engine with high 
and intermediate-pressure piston on one rod, 
and the low-pressure cylinder on another, 
making only two rods and two cranks at 
180 degrees for the three pistons. Can you 
vive me some simple rule in arithmetic to 
proportion the areas of the pistons so that 
the high and intermediate pistons combined 
shall do about the same amount of work as 
the low-pressure cylinder? A.—We cannot 
give any simpler rules than are given in the 
papers treating on compound and triple ex- 
pansion engines, by J. Tribe, published in 
our columns; the first of these papers ap 
peared in our issue of August 20, 1891. To 
design an engine of the ty pe you mention 
requires a knowledge of the principles in- 
volved, and these you will find explained in 
the papers referred to. 


(144) P. G. S., Philadelphia, Pa., writes: 
In preparing paper for blue printing, is it 
not as well to coat paper with a soft 
camel’s-hair brush, so as to float the liquid; 
will it make any difference? A.—We have 
used a brush, and a sponge; we prefer the 
latter for ordinary office use, because the 
sponge will retain more liquid than the 

ual size of brush used in an office, and 
consequently the paper can be prepared 
juicker, which is of importance when the 
room is not very dark. For preparing very 
great quantities, a large camel’s-hair, brush 
will probably be the best to use. In our ex 
perience we found no difference in the result 
with either the use of brush or sponge. 2. 
Is it better to keep the liquid in a bottle 
than to prepare the paper if it is not to be 

sed for a few days? A.—If the paper is 
properly prepared it can be kept in good 
condition in a dark place for several weeks; 
is not necessary to prepare it just before 
is to be used. 


145) J. W. S., St. Paul, Minn., writes: 
\\indly inform me through your paper how 
o remedy our boiler furnace. The dimen- 

ms are as follows: Length of boiler, 10 
fe et ; diameter, 24 inches ; length of flues, 
‘feet; 18 in number, 2} inches in diameter. 

rate surface, 30 inches by 26 inches. The 

oiler { is bricked up, and is externally fired. 
The height of chimney is 65 feet, with two 
ues 8 inches by 8 inches at the bottom, 
vhere the stack from the boiler enters. We 
iave removed the wall between the two 
lues, in order to get a draught. I put a 
6-imch pipe at the back end of the boiler, so 
is to reduce.the quantity of gas passing 
through the flues, and run the pipe to the 
chimney. There is considerable waste of 
fuel, but I cannot get draught any other 








way. We carry 60 pounds pressure, and 
use about 8 horse-power. Can you suggest 
any remedy? A.—The description of your 
plant is rather vague. If ‘we understand 
you correctly, there was not a suflicient 
draught before the change, and now you 
have too much. If this is the case, puta 
damper in the chimney. 


(146) T. W., Baltimore, Md., writes: 
I see an answer to my question in this 
week’sissue. I fear you have misunderstood 
my question. I wanted information about 
a kind of iron called gun metal. I wasdown 
east a short while ago, and saw some crank- 
shafts in certain engine works that were 
made of gun metal; I would therefore like to 
know something about that metal. A.— 
The iron used for ordnance purposes is sim- 
ply a certain mixture of different kinds of 
cast-iron, carefully selected, to give it 
strength and shock-resisting power, and 
yet allow it to have such ease of working as 
shall make its manufacture reasonably in- 
expensive. An examination of the analyses 
of good ordnance iron shows ’ to contain 


Carbon combined......... 1.70 per cent. 
Carbon graphitic.......... 2.20 

SIUCOM: 66.50/56 rE OTK pow, ' 
ROM OLUA 6:5 5.5 a.0'6 s1<\0/01 oa  “* 
INT PRUIGHGs 60:30 3% saa’ << 3.55 rs 
MACHER 50's cease 
PRMD UTE o:555'6 6:0. 6.051019 010500 0.28 ‘ 
RICHI, < <c5660 orbs sis aes 
ROT a cotare str ratevessives ines 91.84 per cent. 


Its specific gravity was 7.22, and tenacity, 
31,734 pounds per square inch. 

(147) C. H. W., Newark,O.,writes: Please 
inform me through your columns what pro- 
cess is necessary to produce a bright, glossy 
black japan finish that will not rub off on 
small pieces of cast-iron. A.—A durable and 
lustrous black coating for metals can be ob- 
tained as follows: Procure a cylindrical 
iron pot, say about 18 inches in height, cov- 
er its bottom with powdered bituminous 
coal half an inch deep; above this put ina 
grate and fill the pot with the articles to be 
coated. Articles of cast-iron, wire, brass, 
zine, steel, tinnediron, etc., may be sub- 
jected to the same treatment. The cover is 
then put on and the pot heated over a coke 
fire under a well-drawing chimney. In the 
beginning the moisture only evaporates, 
but soon the coking commences and deep 
brown vapors escape, which irritate the 
throat. When the bottomof the pot has 
been heated for 15 minutes to a full red 
heat, the coal has been mostly converted into 
coke; the pot is then removed from the fire, 
and after standing 10 minutes opened, for 
evaporation, all the articles will be found 
covered with the above described coating. 
This lacquer is not only a protection against 
oxidation of metals, but will also stand a 
considerable heat only disappearing at be- 
ginning of redness. The coating produced 
is thin, lustrous, and cannot be easily 
scratched. Articles made of tin, or sol 
dered, cannot be subjected to this process, as 
they would fuse. Smaller articles, like 
hooks and eyes, receive this coating by heat- 
ing them together with small pieces of bitu 
minous coal in a cylindrical sheet-iron drum 
like that used for roasting coffee, until they 
present the desired lustrous black appear- 
ance. 


(148) W. , Chester, 8S. C., writes: A 
few days Bn a customer called and stated 
that he was having trouble on acceunt of 
the flues in his boiler leaking, and asked 
that a man be sent toexamine them. I sent 
a man, who soon returned and said that a 
flue was bursted, and that a new one would 
have to goin. Accordingly the old flue was 
taken out and a new one put in. Now when 
I came to examine the old flue I found it 
perfectly sound in every respect, except a 
number of small round holes on the top side 
of the flue. This led to a further examina- 
tion, which showed that all the flues were ia 
the same condition. The boiler is an ordi- 
nary return tubular boiler 48 inches in diam- 
eter, 10 feet long, with forty-eight 3 inch 
tubes. I have sent you a short piece cut 
from one of the old flues. You will notice 
that it is perfectly sound in every way ex 
cepting the small round holes, which look as 
if they had been cnt by some small insect. 
The boiler is a good one, made by a party in 
N. Y. State, and has only been in use-about 
18 months. As I have never seen or read of 
anything like this, will you please explain 
through your columns how these holes come 
to be inthe flues?) A.—This is a clear case 
of pitting, and we believe it is due to the 
intense local action of ‘fatty acids, or other 
particles of corrosive substances. It is dif- 
ficult to locate the cause of the trouble with- 
out seeing the boiler and its surroundings, 
but we believe that the pitting is caused by 
the water used. Although rain water is the 
purest of all natural waters, it may hold in 
suspension injurious substances which have 
been gathered on the roof and carried by 
the water into the cistern. We should ad- 
vise you to have the water analyzed at once, 
which may enable you to trace the cause 
and devise some preventive. Your case is 
similar to the one stated in Question 408, in 
ourissue of October 16, 1890, 


(149) C. M., Wausau, Wis, writes: Re- 
cently on inspection of a battery of boilers, 
the mud drum was found to be badly pitted, 
and the inspector advised the discontinu- 
ance of the mud drum, and suggested that 
the boilers be fed separately. He explained 
that the water was so free from impurities 
that it had formed no protecting scale, and 
that it had free action on the boiler and 
mud drum. Now this is a new theory to 
me, asin my nearly twenty years’ pr actice 
and experience with boilers | have always 
believed that the purer the water and the 
freer from scale the boiler and attachments 
may be, the better for them and the owners 
of the plant. Please give your opinion. A.— 
You are right to some extent in saying that 
the purer the water the better for the plant 
and its owner; but frequently some kinds of 
the purest w aters contain substances which 
will form on the plates small patches of scale 
of irregular shape, varying from 4 inch to 1 
inch in diameter, causing corrosion or pitting 
underneath the scale, sometimes to a consid- 


erable depth. This we believe to be the 
cause of your trouble, and removing the 


drum will not remove the cause, although in 
your case the drum is evidently unneces- 
sary. We should advise you to have the 
water analyzed, which may enable you to 
remove the cause; otherwise, even if you re- 
move the drum, the same injurious action 
will take place on other parts of the boiler. 
Probably you are using rain water collected 
from the roof; this often causes pitting; if 
so, you may avoid the injurious action by 
taking the water from some other source. 
A scale thicker than that of an egg shell is 
of course injurious, but a thin scale not 
thicker than that of an egg-shell, or even in 
some cases 7, of an inch thick, will be ad- 
vantageous, as it forms a coating protecting 
the boiler from the corrosive action of the 
water. This is by no means a new theory; 
in fact, some engineers contend that abso- 
lutely pure water should not be used in 
boilers, and lay the cause of pitting to its 
use. 


(150) A. C., Houghton, Wash., writes: 
Please give me a formula employed in de- 
termining the weight that is necessary to 
balance the moving parts, such as piston, 
piston rod and connecting rod, when the 
counterbalance must be placed in the pinch 
wheel. The crank of our engine possesses 
so little material that to drill it sufficiently 
to lash the balance in the usual manner 
would weaken it and invite risk. Hence in 
the pinch wheel, which is forward of the en- 
gine and very close to the main journal, 
seems to be the most advantageous place to 
remedy the defect. Perhaps I should have 
stated before, that the engine is a 10x10-inch 
vertical marine engine, with main bearings 
34 inches diameter, crank-pins 8x34 inches 
Our present pinch wheel only balances the 
crank. We wish to put in a larger pinch 
wheel, and are told the larger the wheel em- 
ployed the smoother the engine will run, and 
also less weight will be required for the 
counterbalance. Now we have not deter- 
mined the weight of the moving parts nor the 
diameter of the wheel that could be em- 
ployed, but if possible from the foregoing 
please give an example to illustrate the 
formula by assuming some weight for the 
moving parts anda diameter of the wheel. 
The engine is of the single non-condensing 
type. A.—The pieces to be counterbalanced 
are the crank, crank-pin, crosshead, connect- 
ing rod, piston and piston rod, but how 
much of their weights should be balanced is 


a matter of debate among engineers. Proba 
bly counterbalancing 75 per cent. of the 
total weight will give good results. The 


weight of the c rank must be referred to the 
crank-pin. To do so, we must know its 
center of gravity. If the crank is of uni 
form width and thickness throughout, and 
symmetrical in form, then for all practical 
purposes we may consider the center of 
gravity to coincide with the center of crank, 
and in this case it will be 24 inches from the 
center of the shaft. Now multiply the dis 
tance from the center of gravity of the 
crank to the center of shaft (24 inches) by 
the weight of the crank, and divide this 
product by the length of crank; that is, 
| from center of shaft to center of crank-pin 
|(5 inches); the quotient will be the weight 





referred to the crank-pin. If the weight of 

i ws 50 xX 2.5 S 

crank is 50 pounds, then “=~ *:? = 25 
v0 


pounds, which is to be referred to the crank- 
pin. To this add the weight of pin, cross- 
head, connecting rod, piston rod and piston; 
75 per cent. of the sum of these weights is 
that which must be counterbalanced, and 
this multiplied by the length of crank must 
be equal to the product obtained in multi 
plying the distance from the center of shaft 
to the center of gravity of the counter 
balance. If the total weight which is to be- 
counterbalanced is 240 pounds, and the cen- 
ter of gravity of the counterbalance is 12 
inches from the center of shaft, then 
240 « 5 
12 
|counterbalance. The center of gravity of 
the latter is usually found by making a 
small pattern of it, and balancing it on a 


100 pounds for the weight of 





knife edge. From the foregoing it will be 
seen that, in increasing the diameter of the 
wheel, the counterbalance will be moved 
further from the shaft, and consequently 
less weight will be required. A large pinch 
wheel will, of course, be heavier than a 
smaller one, and since its action is similar to 
that of a fly-wheel, the large one will tend to 
produce a steadier motion of the engine. 
The counterbalance should not be placed in 
the pinch wheelif it can possibly be avoided. 























Transvent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later. than 
Saturday morning for the ae week's issue. 





Note the sat on page 20. 
Shafting Straighteners. J. H.Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy,N.Y. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct, 
A. D. Pentz, Consulting. Tools, Elizabeth, N. J. 
See Gage advertisement below. 
**Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
Gage Tool Co,’s Self Setting Plane does more and 
better work in less time. Ontrial. Vineland, N. J 
“The Bulldozer,” a new departure ; forging by 
pressure. M'f’d by Williams,White & Co.,Moline, II 
For Foundrymen’s Metallic Pattern Letters and 
Figures, send to Knight & Son, Seneca Falls, N. 
Pattern and Brand Letters. <A variety of sizea 
and styles. Heber Wells, 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock e 
Manning, Maxwell & Moore, 111 Liberty St., 
Selden Packing for stuffing-box, with or aa 
rubber core. Randolph Brandt,38 Cortlandt St.,N.Y 
S.A Smith, 238. Canal St., Chicago, Ill., is agent 
for Holbrook’s new loaded rawhide mallets. 
‘Boiler Tests by Barrus.”’ Get sample pages 
from Gowing & Co., Mason Building, Boston, Mass. 
Guild & Garrison, Brooklyn, N. Y., manufacture 


steam pumps, vacuum pumps, vacuum apparatus 
air pumps, acid blowers, filter press pumps, ete. 

For the Latest Improv ed Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son St., Chicago, Hl. 

For Sale-- Patent for screw 
trated in this week’s issue. 
213 W. Seventeenth St., Erie, Pa. 

S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide S.A. Smith 
23.8. Canal Street, Chicago, Ill , western agent. 


cutting gauges, illus- 
Address Sam’! Jeffs, 


25 ¢ ‘Only Drill Press built on 

i’ | *‘Ko-rekt ’ principles, 

37 ' } Even if they come from Jersey.” 

42’ | Gould & Eberhardt, New Ark, N. J 


Complete treatise on Screws and Screw-making 
with clear and concise explanation of the methods; 
95 illustrations. Price, an 5 postpaid. KE. & F.N 
Spon, 12 Cortlandt St., N. 

What do you want il buy? We will send 
without cost to you, catalogues, price lists, and in- 
formation concerning anything you wish. Paret, 
Willey & Co., 265 Broadway, N. Y. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation. 

We will pay 15 cents each for coptes of the AMERI- 
cAN Macuinist of December 25, 1886 issue; must 
be unsoiled, and in good condition. AMERICAN 
MACHINIST PUBLISHING COMPANY 96 Fulton Street, 
New York 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., Who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, etc. Location and equipment well adapted 
for Heavy Steamship Repairs. 

‘Binders’ for the AMERICAN MACHINIST. 
styles—the ‘“* Common Sense,”’ 
us, and mailed to angi address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
aa stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Pub lishing 0., 96 Fulton St., New York 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 58 East 
Tenth Street, New Yor 


———__ +e 
A Novel Locomotive 


Two 
as heretofore sold by 


Boiler, 

An English correspondent writes : 

A new eight-wheel passenger engine has 
been recently set to work on the Northwest- 


ern Railway of England, the novelty in 
which lies in the boiler. From the fire box 


there are the usual tubes, but they are only 
very and communicate with a com- 
bustion chamber, from which the usual set 
of long tubes passes to the smoke box. By 
what mode of thought the designer of this 
boiler was led to place a combustion cham- 
ber after a set of small tubes will perhaps 
puzzle all engineers who have had experi- 
ence in coal combustion. 

If there were any combustion to go on 
after the furnace products leave the fire box, 
it would certainly never take place after the 
quenching action of a few hundred small 
tubes. 

Probably the combustion in this engine 
will be practically perfect, and there will be 
no smoke, but it certainly will not be be- 


short 











1O 


cause of this new-fangled combustion 
chamber, but because with a fire- brick 
arch and deflector plate, as usual in 
English practice, the combustion will 
be perfected in the furnace. 

It is astonishing that at this late 
date such a contrivance should have 
been dreamt of by any boiler designer. 
How can combustion be again possible in 
boilers after the passage of gas through 
tubes? The idea is ridiculous, and a poor 
excuse for adding several feet to the length 
of a boiler, and an extra pair of holding-up 
wheels. 

If the upper portion of the fire box had 
been continued forward without the set of 
short tubes there would have been sound 
sense anyhow in the idea. 

ome 

The blacksmith occupied an important po- 
sition among the craftsmen of the middle 
The insecurity of life and property, 
which was one of the chief grievances of the 
times, made strength of material indispensa- 
ble, whether to guard the shrine of a saint 
or to protect after a more homely fashion the 
family chest or coffer. The strength aud 
durability of iron led to its use for these de- 
fensive purposes from early times. But the 
workman of the middle ages was not con- 
tent to allow strength and ugliness of form 
to go together, but contrived to breathe a 
spirit of beauty into his designs without 
sacrificing the use to which the material was 
destined Thus wrought-iron formed the 
object of much artistic work both in England 
and abroad. Until coal came into general 
use malleable iron was produced direct from 
the ore with charcoal fuel by continuous 
working. Sussex was from early times a 
chief seat of the iron industry. The earliest 
positive record of the trade there is con- 
tained in a grant made by King Henry III. 
to the town of Lewes in 1266, by which the 
inhabitants were empowered to raise toll for 
the repair of the town walls after the.battle. 
Every cartload of iron destined for sale 
which came from the neigborivg ‘‘ weald ” 
was to pay | penny toll, and every horseload 
of iron half that sum. In 1290 a sum of 
money was paid toa certain Master Henry, 
of Lewes, for the iron work to the monument 
of Henry ILL., in Westminster Abbey, which 
reminds us that talented smiths were 
brought often from long distances for im- 
portant works —Chambers’ Journal. 





ages. 


> — 


Remarkable if True. 


It is reported that the fly-wheel of a wood- 
sawing machine recently burst out in Minne- 
sota, one of the pieces striking a boy, eight 
years old, manglivg him horribly and instant 
ly killing him. This looks reasouable enough; 
but when we are informed that the piece 
that killed the boy, carrying him sixty feet, 
was found one and one-half 
miles from the scene of the 
disaster, the looks 
little strong. 

———————— 

A boiler on a German coast 
defense vessel recently ex 
ploded, severely injuring 
several men. The vessel is 
only three years old, and the 
boiler had been in use not 
more than half that time. 
As usual, the cause of the 
explosion is not known. An 
investigation had been order- 
If this investigation is 
of the order of those gener- 
ally made in the instance of 
the explosion of boilers on shore, it is safe 
to predict that the cause will remain un- 
known, 


story a 


ed. 


ape 

The exterior of buildingsis now cleaned by 
the sand blast. The front is covered with 
staging, and the blast is applied by a system 
of pipes and nozzles carried by the work- 
men. The stream of fine sand issuing from 
a nozzle removes a layer of 1.64 inch thick 
from the surface of the stone, and a square 
footof surface can be cleaned in ten min- 


utes, The sand can be employed over again. 


London Tid- Bits. 
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A New Tap Wrench. 


new tap wrench, which, instead of being | 
adjusted to different sized taps by means of 
two disks having at their edges rectangular 
notches, which, when brought together as 
shown, form a square opening into which 


necessary to bring correspondingly num. 
bered notches together, and friction washers 
placed at the side of each disk prevent them 
from moving out of position accidentally, or 
when it is necessary to remove the wrench 
from the tap. 

The wrench is very well and substantially 
made, with tempered steel disks. 


W. Randall, Danbury, Conn. 


jecaciistai the rolls are of tempered steel. 
We present with this an illustration of a| rolls are furnished with each tool. The 
|makers are the Oswego Tool Co., Oswego, 


a sliding jaw and screw, is provided aed, 


| 








iturned and milled to the form shown, and 


Five sets of 


Ni « 


Screw Cutting Device for Lathes. 


The accompanying illustrations give two 


the tap or other squared tool fits. It is only | views of a device for indicating to the 


lathesman at any time when the nut can be 
closed upon the Jead screw of the lathe so 
as to ‘‘catch threads” properly. Fig. 1 
shows the device as in use upon a lathe, 
while Fig. 2 gives an enlarged end view, 
detached. 

The device consists of a light plate from 





| Sate ; sores 

Three | which a semi-circular arm projects, which is 
| + . 

sizes are made, 10”, 14” and 18” long, by F. | fitted to slide freely on top of lead screw, 


| . . 
}and another and smaller casting with a 














Simple Glass-tube Cutter. 


We illustrate herewith a glass-tube cutter 
in which the requirements of such a tool 
seem to be reduced to their simplest ele- 
ments, 

The handle consists of a brass casting 
adapted to receive the steel wire or rod, 
near the end of which is mounted the small 
steel roller which does the cutting. The 
wire is adjustable in the handle to cut at 
any required distance from the end of the 
tube, and it is only necessary to introduce 
the wire, lay the tube on some solid sup- 
port, and roll it along until the cutter has 
made a complete circuit. The tube is then 
easily broken off square and smooth, either 
in the hands or by a light blow upon the 
corner of the bench. A tool which we have 
tested does its work perfectly. It is made 
by Pancoast & Maule, Philadelphia, Pa. 

—_—__ > —_—- 

“Giles” Adjustable Tube Expander. 

We illustrate herewith a new tube ex- 
pander, in which a taper pin is used for ex- 
panding the rollers, these rollers being 
tapered just half as much as the pin, so that 
when in place the outer surfaces of them 
are parallel to the tube. 

The rolls are so put in that they are very 
easily changed, being put into a split bear- 





GILEs ADJUSTABLE 


TuBE EXPANDER. 


ing which swings ona piece riveted to the 
head. To change rolls it is only necessary 
to take out a machine screw, change the 
rolls and re-insert the screw. 

By this means one tool is made to cover a 
wide range of sizes, the smaller one 
suitable for tubes of any size from 2’ 
inclusive, the larger one for tubes to 4" 
inclusive, This makes it especially adapted 
for smaller shops or for a jobbing tool in 


being 
to 3’ 


°' 
vo 





| larger ones, orin establishments where there 
are steam plants to be kept in order, and 
the range of sizes of tubes is large. 

The body of the tool is made of steel, 








semi-circular arm is made to move verti- 
cally in a slot in lower part of the plate, the 
circular part of small casting to be babbit- 
ted to conform to thread of lead screw. To 
the upper part of the plate a pointer is at- 
tached, and on the lathe 
carriage a scale, pref- 
erably graduated in 
inches, is secured. In 
operation the nut in car- 
riage is thrown in as 
usual, and the device is 
moved along the lead 
screw until the pointer 
it carries is opposite the 
graduation most distant 
from carriage. The 
lower arm carrying the 
internal thread is then 
brought into contact 
with the lead screw, 
which is accomplished 
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Fig. 1. 


ScREW CuTTiInG DEVICE. 


by turning the small handle to its highest 
position. When the lathe is started the 
carriage scale and pointer move at the same 
rate. At the end of the cut the nut in car- 
riage is released and the carriage run back 
as usual; the pointer is still traveling toward 
the carriage, and when it arrives opposite a 
graduation the nut of the carriage is then 
thrown in, thus insuring the tool entering the 
work correctly, Should the pointer approach 
close to carriage before the thread to be cut 
is completed, it can be moved back again to 
the graduation farthest from the carriage 
while the tool is cutting, as the nuts always 
enter easily whenever the pointer is opposite 
any graduation, Should circumstances re- 
quire its use on the other end of carriage, it 
is as effective there as on the end shown in 
engraving. As the device is supported en- 
tirely by the lead screw, it is easily adapt- 
ed to any lathe by simply babbitting the 
lower half nut. The device has been re- 
cently patented by Sam’ Jeffs, Erie, Pa. 

Pe 





The growth of the beet sugar industry is 
shown by the following statistics : In 1887 
there was only one beet sugar refinery in this 
country. This produced 400,000 pounds of 
sugar. In 1888 the total output was 3,600 - 
000 pounds, while in 1891 California pro- 
duced 138,000,000 pounds and Nebraska and 
Utah 6,000,000 pounds each. 




















Spoor Bros. will erect a machine shop at Lacon, 
Fla. 

Guy R_ Pride will start an ice factory at Jackson 
ville, Fla. 

Hugh Hannan will erect a brick machine shop at 
Springfield, Mass. 

The establishment of an electric light plant is 
talked of at Maiden, N. C. 

The Stupp Brothers Bridge and Iron Company is 
enlarging its plant at St. Louis, Mo. 

The Millen (Ga.) Ice and Electric Co. has been or- 
ganized, with a capital stock of $8,000. 

At Fort Smith, Ark., the St. Louis & San Francis- 
co Railway Co. will erect machine shops. 

J. H. Miner will engage in the manufacture of 
patent saw-mill dogs, etc., at Biloxi, Miss. 

Three new furnaces will be added to the Wellman 
Steel Works, at Thurlow, Pa., this summer. 

The Merrimac Valley Ratlroad Company is build 
ing a 45x25 foot power-house at Lowell, Mass. 

Another paper-mill will probably be erected at 
Kalamazoo, Mich , by a $100,000 stock concern. 

The Lawrence Manufacturing Co. has beenincor- 
porated in Columbus, 0.; capital stock, $30,000. 

The Asheville (N. C.) Street Railway Co. will 
erect an electric power plant at a cost of $100,000. 

It is stated that the Warwick Iron Company, of 
Pottstown, Pa, will make application for a new 
charter. 

There isa report that the Albion (N. C.) mills will 
add dyeing machinery and 1,200 spindles to their 
capacity. 

Joseph Dixon Crucible Co., Jersey City, N. J., in- 
tend to build a saw-mill at their mines at Ticon- 
deroga, N. Y. 

At Corry, Penn., the Ajax Tron Works have been 
incorporated, with capital of $60 000, to manufac- 
ture machinery. 

Fay & Scott, of Dexter, Maine, are building an 
addition to their machine shop, which is to be of 
brick, 50x90 feet 

Work is to begin soon, it is reported, on the new 
cotton-mill at Newport News, Va. W. A. Post can 
give information. 

Anumber of enterprising citizens of Americus, 
Ga., are quietly at work pushing a movement to 
build a cotton factory there 

The Trimont Mfg. Company, of Boston, will lo- 
cate their wrench factory at Oswego, N. Y., an in 
ducement having been offered. 

The Fort Payne (Ala.) Rolling mill Company 
voted at their recent meeting to sell their entire 
property to a new organization. 

The Union Foundry and Machine Works, Freder- 
ick, Md.,is to add an additional molding room to 
its foundry and machine shops. 

The city of Cuthbert, Ga , will probably erect an 
electric light plant and construct water-works. 
The mayor can give information. 

A charter has been issued to the Rowley & Her- 
mance Company, iron and steel manufacturers at 
Williamsport, Pa. The capital is $325,000. 

It is stated that Pniladelphia parties are in cor 
respondence with G. R. Crane, of Tullahoma, 
renn., relative to establishing a cotton-mill there. 

The new plant of the Anderson Rolling-mill Co., 
of Anderson, Ind., at Muncie, Ind., will be in opera- 
tionin about a month, giving employment to 300 
men. 

The Hogeland Cushion Car Wheel Co, of Chi- 
cago, has been organized, with a capital of $25,000, 
by Israel Hogeland, D. W. Wood, and M. H. Ry- 
lott. 

Church & Sleight, of 169 Fulton street, N. Y., 
have taken the agency for the Sebastian Lathe 
Company, of Cincinnati, and will keep their lathes 
in stock. 

Baltimore parties will organize a $500,000 stock 
company, to establish a plant at Sparrow’s Point, 
Md., for the manufacture of stoves, ranges, fur- 
naces, etc. 

The remodeling operations at the tin-plate fac- 
tory ofthe U. S. Iron and Steel Co., Pittsburgh, Pa., 
are about completed, and work will soon be run- 
ning in full. 

The Washingten Construction Co., of Seattle, 
Wash..has been organized by George Atkinson, Jr., 
B. Pelly, C. T. Tyler, and E. B. Downing. The cap- 
ital stock is $250,000, 

The Piace M’f’g Co., Oswego, N. Y., has issued a 
price list of tube expanders, pipe tools, hand 
punches, and various other small tools. The vari- 
ous tools are illustrated. 


Work is to be begun soon on the new cotton-mill, 
Jonesville, S. C., as subscriptions amounting to 
$50,000 have been received. C. D. Farrar, of Unien, 
is pushing the enterprise. 

The Egan Company, Cincinnati, Ohie, are putting 
in a new steam plant; engine and boilers 250 H. P. 
The company will erect additional buildings, which 
willadd 25,000 square feet to the floor space. 

The Manufacturing Construction Co,, of Knox. 
ville, Tenn., is being formed, for the purpose of 








engaging in the building of bridges and other 
structural work. The capital stock is to be $250,000, 
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There is water-works agitation in Lake City, 
Minn.; New Richmond, Wis; Kansas City, Mo.;: 
Glendale, Ohio; Amarilla, Texas; Denton, Texas; 
Ithaca, Michigan; Cohoes, N. Y; Rouse’s Point, 
Nuk. 

A bill has been introduced in and passed the Vir- 
cinia legislature, authorizing Warren County to bor- 
row $12,000 for the construction of a bridge over one 
r each branch of the Shenandoah River at River- 
ton. 

The Richmond (Va ) Railway and Electric Co. is 
reported as having purchased Johnson’s Island 
for $30,000, and as to erect a $125,000 plant on 
same for the manufacture of electricity for arc 
lights. 

Sing Sing, N. Y., will {soon lose two of its indus- 
tries. The Arcade File Works are about to remove 
to Atchison, Kan. They employ 250 men. The 
Monitor Iron Works are also desirous of locating 
Isewhere. 


The Schenectady Locomotive Works, of Schenec- 
tady, N. Y., have awarded John McDermott, of 
that city, the contract for the building of their 
new foundry. The building will be 346 feet long 
ind 100 feet wide. 


Wesley Drane has purchased the interest of E C. 
Bates in the iron foundry of Whitfield, Bates & Co., 
Clarksville, Tenn. Thefoundry will be greatly im- 
proved and enlarged, and will be operated under 
the name of Whitfield, Drane & Co. 

The Charleston Construction Co., of Charleston, 
Ss. C., has been formed by J. S. Murdoch, J. F. 
Ficken, A. T. Smythe and others, with capital of 
450,000. The company proposes to dealin all kinds 
of machinery and mechanical devices. 


The Carolina furnace of the North Carolina steel 
and Iron Company, at Greensboro, N. C., will be 
completed by about June 15th. The officers of the 
company areas follows: J. A. Odell, president; C. 
D. Benbow, secretary and treasurer; J. D. Case, 
general manager. 


The Sterling Steel Co., near McKeesport, Pa., is 
expending $65,000 on additional shops. There will 
be a hammer shop, machine shop, and a ware- 
house, all to be finished by April 15. In the new 
shops steel projectiles will be made for the United 
States Government. 


The Philadelphia Drop Forge Co., American and 
York streets, Philadelphia, Pa., manufacturers of 
drop forgings in iron, steel], copper and aluminum, 
issue an illustrated catalogue of a large variety of 
forms and shapes made at the works. 


In connection with its foundry at South Lawrence, 
Mass , the Emerson Mfg. Company will build a ma- 
chine shop 275x50 feet, with an L 100 feet long for 
wood work. The enlargement, which is made nec- 
essary by increasing business, wil! increase the 
capacity of the company 50 per cen} 


The additional machinery recently placed by the 
Springfield Iron Co, of Springfield Ill., has greatly 
increased the capacity for the production of track 
bolts. 


possible before improvements were made. 


W. D. Troutner, Pittsfield, Ill., finds himself 
obliged, through an increase in his work, to build 
new and larger shops: machire shop foundry and 
blacksmith shop, also engine room. He does gen- 
eral repairs of engines and boilers, saw-mill and 
other machinery, furnishes brass castings, etc., etc. 


is erecting an iron building 200x110 feet, which will 
contain a 12 ton open hearth steel furnace and a 24- 
pot crucible steel furnace. It is expected that the 
plant wiil be in full operation by June 1, making 
genera] steel castings and material for the Ross- 
Meehan shoes. 


The Ansonia Brass and Copper Co., 19 to 21 Cliff 
street, N. Y., have enlarged the catalogue relating 
to Tobin bronze. This little catalogue gives a good 
deal of information in regard to this metal, its 
strength and uses. Italso contains alarge number 
of testimonials from those who have used it for 
various purposes. 


The Stow Flexible Shaft Co., 26 Callowhill and 
Biddle streets, Philadelphia, Pa., has issued a new 
catalogue of flexible shafts, and a large number of 
machines and tools that can be profitably used in 
conneetion with the shaft for a variety of pur- 
poses. Engineers, mechanics and manufacturers 
will find matter of interest in th's circular. 

The Trask Milling Machine Co , 118 South street, 
Boston, Mass., have adopted a new plan for 
making milling machine cutters. The cutters 
are formed by a milling process, and in gangs in- 
stead of separately. It is claimed that this gives 
perfect shape, and that any standard cutter can be 
duplicated withoutthe slightest variation. 

The new machine shop for the Henry R. Wor'th- 
ington Hydraulic Works, at South Brooklyn, N. Y., 
will be built of iron by the Berlin Iron Bridge Co., 
of East Berlin Conn. The building will be 200 feet 
long by 50 feet wide, with a 20 ton Sellers traveling 
crane The building is made from the designs of 
the Berlin Company, who furnish it complete, in- 
cluding the foundations and brick-work. 





Machinists’ Supplies and Lron. 





New York, April 2, 1892. 

Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $16.50 to $17.50; No. 2, 
$15.25 to $16.50; Grey Forge, $14 to $14.50. Southern 
brands of good quality are obtainable at $15.75 to 
$17 for No.1 yy e $15 to $16 for No. 2; and 
$13.58 to $14 for Grey Forge. 

Scotch Pig—Coltness 1s quoted at $21; 
$20.25 for Eglington. 
Antimony—The market is steady and quiet. 


and 





The Congdon Brake Shoe Company, of Chicago, | 


| 


| to pay 4 20c. 


| 
| 
| 
| 


We quote Hallett’s, 107gc. to 11c.; Cookson’s, 
14}40. to 15¢ : and L. X., 13¢. to 13%%e. 
Copper—The market has a downward tendency. 


| Lake Copper has declined to11.95c, Casting Copper 
The company will shortly be ina position | 


to increase its output 50 percent. more than was | 


is quoted at 11.50e. to 11.75c. 

Lead—The situation is dull, but slightly firmer. 
Holders are asking 4.25c.. and buyers seem disposed 
The movement is reported light. 

Lard Oil—The market is firm at 56c. to 57c. for 
Prime City. Western on spot is quoted at 55c. 
to 56c. 

Spelter—The market is firmer. A few car loads 
have been sold at 452%6c. for New York delivery, 
Quotations are nominal at 4.55c. to 4.60ce. 

Tin—The market is easier and the demand is 
quiet; 19.90c, to 19.95c. is quoted for spot. 





*WANTED*# 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





Draftsman, graduate of institute, 7 years’ experi- 
ence, desires change. 86 Friend St., Boston, Mass. 


Wanted—Position by mechanical draftsman; ref 
erences. Address B. C., AMERICAN MACHINIST. 

Exper’d mechanical draftsman desires a position 
in New York or vicinity. Box s7, Am. MACHINIST. 


A young carriage-smith of 20 will work a month 
for an opportunity to learn the machinist’s tradein 
a good shop. Address Reader, Am. MACHINIST. 

Wanted—Boiler maker wants position es fore 
man; longexp.in all kinds of boiler and general 
iron work. Address D. A , AMERICAN MACHINIST. 

Wanted—Position by a first-class mech eng , with 
thorc ugh technical and practicat education, excel 
lent drafts’n & mach’t. A. B., care Am. MACHINIST. 

Wanted—Position as foreman of tool room or su 
perintendent of machine works; 10 years experience 
and best references. Superintende.t, AM. MACH. 

Wanted — First-class man of ten or twelve years’ 
experience as assistant foremanin job shop. Ad 
dress Box 86, AMERICAN MACHINIST 


Wanted--Position as chief draftsman or assistant 
superintendent. Tech. graduate; 12 years’ exp. on 
gen mach’y in above positions. Box 83,AM. Macn. 


Wanted—First-class foreman pattern maker for 
shop of eight to ten men. Must be able to “get 
there,”’ and not by the longest road. Addr ss 
Box 81, care AMERICAN MACHINIST. 

Draftsman and good vise hand wishes to make a 
change; has experience in designing stationary and 
hoisting engines; can handle men. Address Box &8, 
AMER@CAN MACHINIST. 

Engineer, practically, technically. thoroughly 
educated; experienced in machine tools, steel wks., 
conveying mach’y, well known, good address, de 
sires selling posinon in N. Y. Honesty, Am. Macu. 

Wanted—A No.1 pattern maker, familiar with 
mining machinery and general engine work: must 
work himself and have charge of two or three 
other men; we want both mechanical and executive 
ability; location West Box 85, Am. MACHINIST. 

Engineer Wanted—A cotton-mill in the South. 
rupning on the 10-hour system, is looking for an en 
gineer, to commence work about May Ist; engines 
are double, tandem, compound condensing, 20x36x 
18; wages, $3.00 per day; engineer to do his own 
repairs. Address Box 84, AMERICAN MACHINIST. 


Wanted—Position as draftsman in Mass. or R. I.; 
eight years draftsman on general mill work, inter- 
changeable work, special tools and jigs; also five 
years machinist; can take charge of men; techni- 
cal graduate. Address ‘*System,’’ AM. MACHINIST. 

The successful superintendent of an unsuccessful 
concern thinks it is about time to make a change; 
is skilled in the manufacture of small interchange- 
able work in the best and cheapest manner, and 
knows how to run a business; will not go away 
from New York. Business, AMER. MACHINIST. 

Wanted—Position as supt. or foreman, by a young 
man, successful inthe systematic manufacture of 
machinery and mechanical devices, and in the eco- 
nomical management of men; a designer and drafts- 
man of automatic and interchangeable machinery, 
tools, jigs, ete. W.S H., AMERICAN MACHINIST. 

Wanted—An educated mechanic. who is thor’ly 
up in modern practice; must be a first-class drafts. 
man and designer, and competent to take charge of 
drafting-room and handle work in shop, by a Co 
building a special line of mach. tools. State salary 
expected, exp., and refs. A.B. C., Am. MACHINIST. 

Wanted—A thoroughly competent and reliable 
middle aged foreman for machine tool works; must 
be experienced in machine tool building, in man- 
aging men,and well upin modern machine shop 
practice. Give references, particulars, and salary 
expected. Correspondence confidential. Address 
The Henley Machine Tool Works, Richmond, Ind. 

Wanted—Position as draftsman or in charge by 
a draftsman and pattern maker. Well up in gen- 
eral shop practice. Accustomed to handling men. 
Familiar with job and duplicate work. jigs and 
templates, smith and foundry work. First-class 
references ; will go anywhere. Address Tangent, 
Fulton Foundry, Virginia, Nev. 

A mechanical engineer, technical graduate, in 
good position now, speaking Spanish and French 
fluently, well experienced in Cuban sugar plantation 
mach’y, desires change with parties doing busincss 
with Cuba or other country, direct or indirect Can 
act as correspondent, translator, salesman, sup’t’d 
erection, and draftsman. X. Y. Z, Am. MAcH. 

Wanted—A young man for foreman or superin- 
tendent of machine department, who has had prac- 
tical experience in our line, and is up in modern 
shop practices of producing interchangeable work 
in quantities, accurately and at low cost. A. L. 
Ide & Son, builders of high-speed engines, Spring- 
field, Ill. 

A prac. and educated mech. eng., who has suc 
cessfully filled positions of charge and responsibil- 
ity in mfg. concerns, is open for engagement; good 
executive; well up in modern mach. shop practice 
and labor-saving devices; also in economical pro- 
duction of duplicate and interchangeable parts; 
exp’d in adapting old and originating new mach’y 
and methods to decrease cost of production; can 
take charge of the erection of a plant from ground 
up, including equ pment. Progressive, AM. MAcu. 
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Advertisements will be inserted under this head a/ 
85 cents per line, each insertion. Copy should be sent to 
reach ua not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care will 
be Jorwarded 





Cheap 2d hd-lathes & planers. S. M. York, Clev’d,V. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Best Crank Shaper $225. Am. Tool Wks., Clev., 0. 
Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Engines, special and gen. mach’y designed; 





ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 





PURE 
FEED-WATER 


For Steam Boilers. 


water that is absolutely freed 
from all scale producing sub- 
stances. 


THE BUNNELL 
FILTER AND PROCESS 


Furnishes Steam Boilers with 


Guaranteed or no sale. 
Brapiey & Company, 
SYRACUSE, 


N. Y. 





THE 


PRACTICAL CATECHISM. 


(Questions and Answers on Engineering 
Subjects.) 


By ROBERT GRIMSHAW, 
18mo, Red Cloth, $1.25. 


M. E. 





JOHN WILEY & SONS, NEW YORK. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 
Embracing all branches of Steam Engineering. They are 
the only books of the kind ever pubtished in this country, 
and are so plain that any engineer or fireman can easily 
understand them. 4 
Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
No 1012 Walnut St., PHILADELPHIA, PA. 





A PROPERLY CONDUCTED MANUFACTURING ESTABLISHMENT 





momen, 





Sbould provide its 
































For Illustrated Circular, Price List, etc., address 


THE MEYER SNIFFEN Co., Ltd. 
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Sane employees with de- 

ee cent Water Closet 
accommodations. 
This contemplates a 
simple apparatus 
easily kept elean and 
not liable to get out 
of order. These con- 
ditions are best met 
by the 

EM-ESS PARSONS 
SCHOOL WATE! 
CLOSET, successful 
ly used in Schools 
Factories. etc., foi 
several years past. 
The arrangement of 
each basin in th 
section at a slightly 
lower level, with its 
weir or dam towaro 
the outlet, is novel 
and important, se 
curing an equal flush 
to each, with a mini 
mum quantity of wa- 
ter—an important! 
consideration when 
meter rates have to 
be paid. The flush is 
automatic at desired 
intervals. 





HOW TO RUN ENGINES AND BOILERS. 


Practical Instruction for Engineers 
and Steam Users, 
By EGBERT POMEROY WATSON. 
Editor and Proprietor of ** THS ENGINEER,”’ New York City, 
81.50 by Mail. 


Author of “ Modern Practice of American Machinists and 
Engineers,” ** Manual of the Hand Lathe,” ete , ete. 


150 Nassau Street, New York. 











TEEL.TUBE 
SMOOTH - COLD DRAWN 
JohnS.Leng’s Son & Co. New York. 


W. C. YOUNG & C 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC 








Worcester, Mass. 
sy Manufacturers of 





HILL, CLARKE & CO. 


Boston, Mass., desire to announce that they have leased the store of 


A. J. KIRKWOOD & Co., 


12 AND 


carried, a specialty of High Grade 


METAL WORKING 


14+ SOUTH CANAL STREET, 


- CHICAGO, ILL. 


And will continue the business as the Chicago Branch of their firm, 
adding to the lines of Wood and Iron-Working Machinery hitherto 


MACHINE TOOLS 








COMBINING 


BORING 4%» TURNING MILLS 


EVERY IMPROVEMENT. 


14 SIZES~-FRUM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 





Manufacturers of 


Sanitary Specialties and Superior Water Work. | 
46 & 48 CLIFF STREET. NEW YORK. 





H.W. JOHNS MANUFACTURING C0., 


87 Maiden Lane, NEW YORK. 














87 MAIDEN LANE, 
NEW YORE 
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Special machinery designed and built. C. F 


Langston & Co., 70 N. 4th St., Philadelphia. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Complete mach’y for mfg. horseshoes delivered 
by L. Ingermann, Minden, Westphalia, Germany. 

For Sale—Patent for screw cutting gauges, illus- 
trated in this week’s issue. Address Sam’! Jeffs, 
213 W. Seventeenth St., Erie, Pa. 


Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.”’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 

Wanted—Engineers to write for catalogue of ail 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent, 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 

For Sale—Valuable Mfg. Plant in central Pa., 
consisting of Machine Shop, Foundry. Smith, Boil- 
er, Patent Shops and Warehouses, with Patterns 
and Tools. Engine Patterns 5 H. P. to 350 H. P. 
Punch and Shear Patterns of the best machine 
now made. $20,000 worth of Patterns alone. Want 
to wind up the estate. $15,000 will buy the above. 
None should apply but those who mean _ busi- 
ness. Address Thomas J. McGuire, Towanda Pa. 





Pat.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


TWIST DRILL. GAUGE 


E. BoSTON, Mass. Send for LIS 


Machine Tools in Stock. 


ENCINE LATHES. 


DEPTH ANGLE AND 
J-’WYKE ACO 





chinists Tools 





78 in. swing, 9 ft. between centers Sellers 
38 do 17 ft. bed. New Fifield 
30 do 14. do do do 
3) do 24. do do 
27 do 16 do do 
24 do 12 do do Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do Flather 
22 do 10 do New Pattern Fifield 
22 do 12. do do do 
22 do l2 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do &® do do do 
20 do WwW do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do ® do do Blaisdell 
1k do lu do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
36 «do 36 «do &% do Pease 
30 do 30° do 8 do oO 
30 do 30 do 8 do Whitcomb 
80 do 30 do % do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. 


Eberhardt 


12, 16, 20 and 24 inch stroke 
Hendey 


15 and 24 inch stroke 


32 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 

20, 21, 25, 28, 30 and 36 inch swing Prentice 

20, 23, 25, 28 and 34 inch swing Blaisdell 


60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 


OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa, 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 














MAKERS OF 


<Yy SUCH AS JEWELERS’ AND 
Ss FORCINCGS t 





Also Lathe Spindles, Crank 
Pins, Collars, &c. 





AN ENGINEERING FIRM 


IN ENCLAND, 


With modern plant and good connection, require 
the Sole License of a good Invention, which it will 
pay to advertise and push. 

Send full particulars to P., care of The Inter- 
national News Company, Breams Bulliding, 
Chancery Lane, London, E.C., England. 


TO LET. 


The Engine Works at Newburgh, N. Y., at 
recs occupied by Wm. Wright, is offered to let 
rom May Ist, 1892. 
The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


BRASS AND BRONZE CASTINGS 
A SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 
GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y 











CHURCH’S 
DOUBLE and SINGLE SPEED INDICATORS. 


ee, 





CHURCH & SLEIGHT, 109 FULTON ST.,N.Y. 











F 


OR 
Toois, | ALL KINDS IN STOCK. 


Manufactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LD, 


DRILLS, 
DIES, &c. 














REMOVAL. 


We have removed our Machine Shop and Office to the 
corner of JOHN and DUTCH Streets, this city; where we 
have more room and much better facilities for handling our 


work. Office: 


2 Dutch Street. 


MILLIKEN & D’AMOUR, 
Manufacturers of SENSITIVE BENCH DRILL PRESSES. 


(New York, April 2nd, 1892.) 


FINE MACHINE WORK TO ORDER. 





Fitcuspurc Macuine Works, 


MANUFACTURERS OF THE CELEBRATED 






FITCHBURG > 


ENGINE LATHE 


AND OTHER x4 /METAL-WORKING MACHINES 
SEND FOR 48-inch Engine Lathe. | FITCHBU RC, 
CATALOCUE E. MASS. 











a) 
ole 


part of the world. 


supplies from us. 


c- OO 


MeMorss>3>0 ™ 





© 
= 


Register Letters containing 


1892 


Money and Stamps, 








Mechanics’ 


VERY reader of the American Machinist should 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound hand- 
somely in cloth and printed on good paper. 
will be sent express paid on receipt of $1.00 to any 


Book 


Money paid for book will be 


refunded with the first order amounting to $10.00 
or over. Asa book of reference, information, etc., 
every person having occasion to use Tools should 
own a copy, even if they do not purchase their 


MONTGOMERY & CO. 


Tools and Supplies, 
105 FULTON STREET, 
NEW YORK CITY 





SILVERSMITH’S ROLLS, 
DIE BLOCKS AND 
oe 
Improved Screw Cutting LATHE 
Foot and Power. 


MILLING CUTTER BLANKS. 
Cuicaco. 
New York. 
Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO,, 105 Fulton St., New York, Gen'l Agents. 


FINE TAPS, DIES, REAMERS,. ETC. 


Lightning and Green River Screw Plates. 


Tap Wrenches, Bolt Cutters, Hand and Power 
Drilling Machines, Punching Presses and other La- 


bor-saving Tools. §END FOR NEW CATALOGUE. 


oe ee, Ce WILEY & RUSSELL MFG. CO., 
jaeeneteee, MARA. 


A LONG FELT WANT SUPPLIED. 


A > eae” ane a ee a Ve a OT OE OE OT Oe a oe a a a a a a a a ae 
A Power Hammer that is Controllable, 
Efficient and Durable. 














TAKES THE MINIMUM OF POWER AND 
GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 


THE HACKNEY HAMMER CO. 
Johnson Street, . CLEVELAND, OHIO, 


R. MUSHET $ 








How to get the best results with ““R. MUSHET’S SPECIAL 
STEEL.”” Greatly increase pone speeds and feeds ; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s”’ look insignificant. 


B.M. JONES & CoO., 


= PE IAL, Sole Representatives in the United States. 
TITANIC s 11&13 Oliver St., BOSTON, MASS, 


143 Liberty St.. NEW YORK. 


STANDARD O1L CUPS. 
HG 
SPEED 

NACH. 


ERY. 
A. J. WILKINSON & CO., 


184 Washington Street, « 
BOSTON, MASS. 





FOR SALE. 
NEW AND SECOND-HAND 
METAL WORKING 


MACHINERY 


Send for list of same for immediate delivery. 


WANTED TO PURCHASE FOR CASH 


SECOND-HAND 


METAL 


WORKING MACHINERY. 
GEO. PLACE MACHINE C0., 


120 Broadway, New York. 


FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CO. 43 & 45 Central Avenue, 


ridgeport Machine Tool Works 


[ATHE 




















EP BULUARD. PROPR=BRIDGEPORT. GONN. 
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AMERICAN 


NICHOLSON FILE COMPANY, 


PROVIDENCE, K. I. 








Ue a a 


FILES RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 








FRANK L. WILCOX, Treasurer. 








The above illustration is taken direct from a photograph, and shows the interior arrangement of our 
Main Shop at East Berlin. This building is 80 feet in width by 400 feet in length, made entirely of 
iron and glass—no woodwork being used about the construction. It is equipped with all 
modern appliances for the manufacture of Iron Railroad and Highway Bridges, 

Iron Buildings, Iron Roofs and General Wrought Iron Construction. No 
pains or expense have been spared to make this a model plant. 

The capacity of this shop is 1,000 tons every 30 days. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 
CLOUGH’S IMPROVED | The CHAPPELL CRIP PIPE WRENCH 


DUPLEX GEAR CUTTER. 


One Cutter cuts a Pitch from 
12 teeth toa Rack inclusive, of 
variable shape, made for either 
Involute or Epicycloidal form 
of tooth. Information and Cir- 








PATJi 





Y'aiiaes. 


Seit Ad usting, a Gx, instant Release, Easily 
: t od. ¥F rm ress thi Tr, 
culars of R. M. CLOUGH, nasa A ine Secon nce gearncempnatie nena 


Tolland, Conn. Ritts ANTHONY, JEWETT CITY, CONN. 


TAP, DIE AND DRILL BRACKET. 


A valuable addition to every machine shop. Users of 
tools are constantly annoyed by 
not being able to find the right 






















» 











drill or tap to apply to a die of ' | 

certain diameter. 1) | =i = = 

We carry the most complete = Ss : SSS =] G7 

line in the United States of _ sR ee es 

yeneral Machinists’ Supplies. 

Send for Catalogue P of Brass 

Gears and i Photographic Plunder.” r RASS E & Co., 

\lso for Cate ogue R of Machinists’ 

ond Binesks aaamene —— 90 to 94 PARK ROW, NEW YORK CITY. 

Machinery and Machinery RUFUS K, TOWNSEND, Prop. WE ARE FULLY EQUIPPED 

Castings TO BUILD 

OF ALI, KINDS. ALBANY, N. Y. LICHT AND HEAVY 

= SPECIAL MACHINERY, 

PATTERN MAKING AND WOULD BE PLEASED TO 

And Job Work Desired. Send for Cear Catalogue. FURNISH ESTIMATES. 

ATI / SUIS wa PAsee SEES aie 22 2 Zh 

WAZ, IB A 2 OD YZ p BIBn LA wy ~~ AL. 3} 

4 i A Ke, 
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ke, SiF¥ Z 





PW BS. ; 
SLOVAK Dy 


Any Ma”, 


hex Keb EEE CEERI FESS SIG ETE EI EI AP cio 
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LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, 





Taking anything from 
§ to 1 inch inclusive. 
| oy | err oe 
Patented Dec. 25, 1877. 


Machinist's Size. 


B 
a? No. PRICE. 
1 tol in. $10 
2 i. Be” oe 
‘ ae. ee ae ae 
4(with screws)2 s.°* 82 
5 oe me 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 


These goods are for sale by CHAS. CHURCHILL & CO., 


L’t’d, 21 Cross St., London, England. 





stone 





Lstind, Favucowen & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 


Class. of 
Truing Device, which is inexpensive, 
The whole 


trough and much more effective. Send for 


circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 


DETROIT, MICH, 





F. J. SCHMITT & 60., 
30 & $2 Franklin Street, 
NEWARK, N. J. 
SEND FOR 


CH aft 
haps y 


“ha, i, ‘\y 
RE MINCOK// 4 Up 
tc as a jos cn SRP % 














CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


C.H.BAUSH & SONS, 


HOLYOKE, MASS. 
Manufacturers of 


,FOST, 


me SUNPENDED 

















Ps) AND 
Wall Radial Drills 
From tho 
; smallest to 
= —— 1 the largest. 





CATALOGUE of BOOKS 


STEAM, STEAM ENCINES, MACHINERY, 
MECHANICS AND MECHANICAL 
ENCINEERING. 

48 Pages, sent Cratis on application to 


D. VAN NOSTRAND CO., Publishers, 


23 Murray & 27 Warren Sts.. New York. 


THE ENGINEER’S HANDY-BOOK 


Containing a full explanation of the Steam-engine indi- 
cator, and its use and advantages to Engineers and Steam 
Users. Also, Questions and Tables for Kngineers who wish 
to qualify themselves for the United States Navy. Revenue 
Service, Mercantile Marine, or charge of the better class of 
stationary steam- eng!nes, 

With Illustrations. 
By STEPHEN ROPER, Engineer. 
Price, 83.50. Post Paid. 
Descriptive Catalogue of Roper’s Books mailed free to any 
address. 
EDWARD MEEKS, Publisher, 
1012 Walnut Street, PHILADELPHIA, PA. 





\- Lf ? 


FASSPON ESET. 


RGES. 


\ 
\ 
~~ 
ok 


NOD, 
STR 


KD 


vy) 
xs. 


4 
4 


KAD 


“BUFFALO FORGE CO., BUFFALO, N. Y. 


A Great Repository of Practicaliand 
Scientific Information. 


One of the Fullest, Freshest, and Most Valuable Handbooks 
of the Age. Indispensable to cvery Practical Man, 


RECENTLY PUBLISHED. 
Price $2.00. 


Free of Postage to any Address in the World, 


The Techno-Chemical Ressinh Book: 


Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Usetul Discoveries in 
Chemical Technology, and their Practical Application 
inthe Arts and the Industries. Edited chiefly from the 
German of Drs. Winckler, Elsner, Heintze, Mierzinski, 
Jacobsen, Koller, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eidena, Prussia, and William H. Wahl, Ph. 
LD. (Heid.), Secretary of the Franklin Institute, Phila- 
delphia, author of “Galvanoplastic Manipulations.” 
Illustrated by 78 engravings, one volume, over 500 pages, 
mo, elegantly bound in scarlet cloth, gilt, closely 
printed, containing an immense amount and a great 
variety of matter. 

Price $2.00, free of postage to any address in the world, 

CPA circular of 32 pages, shouting the full Table of Con- 
tents of this important Book, sent by mail free of post age 
to anyone in any part of the world who will Jurnish his 
address, 


HENRY CAREY BAIRD & CO, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
S10 Walnut St., Philadelphia, Pa., U. S.A. 





. 





OKO) 
Castings for High Speed Steam Engine. 


CYLINDER 4 in. x 414 in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. W. City. 


Seta ef Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear- 


ings, boxed and shipped on receipt of $29.00. 
blue prints of working draw.ngs extra 


LIVE DRAFTSMEN 


Send stamp for Catalogue of best time and labor- 
saving specialties. B. E, SAWYER, Athol, Mass. 


THE FOX PATENT OPEN SIDE SHAPER. 


Three sheets 





a 


No springing of ram. 
Nooverhanging table 

Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad 
justed 1-16 in. or 24in. 

No Screws to Monkey 
with. 

Powerful, Quick, 

Accurate. 

Write for Circular. 


) THE FOX MACHINE CO, , 
on &/ $25 N. Front St., 
CLL Yalan TTT ree 4 GRAND RAPIDS, MICH. 









THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


- LEADS ALL OTHERS. 


Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY, 


MACHINERY 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


5. W. GOODYEAR, Waterbury, Ct. 








Can be put on without 
| disturbing the shaft and 
| 





with the bushings will fit 
wy diameter instock. (Fe W. BARKER'S PATENT AGENCY, 


| 252 Broadway, New York. 


COOKE & C0 Monument Chambers, King William St., London, E. C., England, 
a (Registered English Patent Agent, according to Act 
MACHINERY & SUPPLIES. 


arliament.) 
163 & 165 Washington St., New York, 
’ HEADQUARTERS FOR ‘ 
Edison Hangers, Williams Leather Belting, &. 
Mention AMERICAN MACHINIS®. 








Special Facilities for taking out American and 
Foreign Patents. We refer to well known men and 
establishments in the machine trades for whom we 
have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


THE McNAULL 
UNIVERSAL RADIAL 
DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


Maul Mash Pi. 


RONCEVERTE, W. VA. 














—HIGH DUTY— 
Pumping Engine 
FOR—— 


WATER WORKS 


OVER 100,000,000 DUTY 


— CUARANTEED— 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


WORTHING 


NEW YORK CITY 
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ablished in 


CLEVELAND TW IST ‘DRILL ODD. if se.is vee paeee ae, 


Corner Lae & Kirtland Sts., Cleveland, 0. 





“HOWE'S SPECIAL” 


TOOL STEEL. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


’ 98 John St., Now York. 127 Oliver St., Boston. 


FOR THE 


Finest Work 


ESTABLISHED 1859, 


228 Lake St., Chicago. 








ADAM 


Automatic Bolt-Threading & 


threading head is made entirely 


circular and price list to 


g “apitol Mig. Co., 125 to 137 Rees 





Made in all Sizes to Cut from 1-4” to 6”. ed 
The simplest Ty most durable machine in existence. The fa 


springs, caps, cases, blocks or die rings in or about the 
Separate F eads and Dies Furnished. Write for descriptive 


Agents for Great Britain, CHARLES CHURC HILL & CO., 
Ltd., 21 Cross Street, Finsbury, London, E. C 


Nit Tapping Machine, 






of steel. No links, levers, 


St., Chicago, Ill., U. 8. A, 


, England. 





SRAHAM TWIST DRILL AND CH 


EK MANUFACTURERS 0O 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS AND Pala 





Endorsed by Practical Mechanics Everywhere, 


UCK C0.., DETROIT, MICH 1 v. 8. A. 








HART’S 
ADJUSTABLE 
» “DUPLEX” 

DIE STOCKS 


FOR PIPE. 
Send for Illus. Circular, 
HART MFG. CO., 
16 Wood Street, 

Cleveland, Ohio. 











© 
‘inlet = 
NEW YORK, 
AND CHICAGO. 
Manufacturers of 
Drawing Materials, | 
Surveying Instru- 






MANUFACTURERS OF 


STEAM 


FOr ADL 
NEW YORK OFFICE, 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


PUMPS 


SERVICES. 
76 JOHN STREET. 









10XG X12 


THE CANTON STEAM PUMP CO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 


CANTOR, 
OHIO. 





vex Wax 2/2 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 








Duplex Mine Peeps 


JEANESVILLE IRON 


JEANESVILLE, LUZERNE CO., PA. 





WORKS, 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PumpPS, SINKING PuMPS, PRESSURE 


Pumps, VACUUM PuMPS, ARTESIAN WELL 
Pumps, POWER Pumps, Etc., Etc. 














ments, &c. 











FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WOODCOCK CLUTCH 


Paragon Drawing Instruments, Extra and Best 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T-Squares, Drawing Boards, Standard Profile 
and Cross-section Papers, Catalogue to professional peo- 
ple on application. 


Quality, 





Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 

















Cut Theoretically Correct. 
For particulars and estimates apply to 


-— HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 


BELLOWS 


Beam Micrometer 





SOP Send for CATALOGUE to 


STANDARD TOOL CO., Athol, itass. 


THEPE CK PATEN FG6(O 
DROP PRE ech. mre 


MINER & oa" CONN. 





ORS N, John G. Hooven, Maneger; Jone M. Ash, Jr., General 
Agent 416 to 420 Walnut Street, Philadelphia. 
SUCCESS V/ E Bo R @) Pp CHICAGO : Geo, A. Gilbert, 226 and 228 La Salle Street. 
8ST. Louis: F. D Hirschberg Bro., 120 N. Third Street. - 





_NEW HAY ForGiIncs 


account of Accident. 
of Occupation. 
during year. 
part of Employer. 


BosTon : SamuelfAppleton, 28 Central Street. 





Deposited in the U. S. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
Rates Proportioned to Risks 

One Premium the onl roe nt 
No Contingent or other Liability on 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


NEW Foes : Edmund Dwight, Jr.,General Agent, 51 Cedar 


Stre 
MIDpL x ‘Der ARTMENT: Tattnall Paulding, Resident Adviser, 


AGENTS IN ALL THE PRINCIPAL CITIES, 








Bicycle 8 
ele Spoke Machine. 


AUTOMATIC LABOR-SAVING MACHINERY 
For working either Wire or Sheet Metal into 


PUNCHES AND DIES MADE TO ORDER. 


WATERBURY, CONN. 


Builders of 


any shape desired. 





E. W. BLISS C0,, Ltd.) 


NO. 1 ADAMS ST., BROOKLYN,N. Y. 


Presses, Punches, Drop Hammers, 
Dies and Special Machinery. 


Shears, 


SEND FOR SECTIONAL 
CATALOGUE, 





Made in Séienah Sizes, with throats 6 to 48 ine hes. 
OPERATING ALSO THE WORKS OF 


STILES & PARKER PRESS CO., 
MIDDLETOWN, CONN. 





HARLES MURRAY= 


~~, VENGRAVER on WOOD \S# 


ANN” ST. 4 NEW YORK- 
OPEN-BACK ADJUSTABLE 


a 


Vertical 


- OR— 
Inclined. 


For Cutting aud Forming 


SMALL ARTICLES OF 








‘abe Paper, Ete. 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 





PATENT OILERS, 


Government Regulation 


TPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & CO, 


211 Race Street, oy Pa. 
CATALOCUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


BRASS A+ tots oie AND 
FINISHERS, 













Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 





Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Bend for Catalogue. Pattern Machinery a Specialty. 





SEND FOR CATALOGUE. 
R MACHINE SCREW CO. 


= Crone lwinee tt 


~ WORCESTER, MASS. 
aor 


peter wre 


ll tacenears ot Set, con & 
Machine Screws, Studs, ete, : 


LATHE 
Center Grinder} 


For truing Hardened 
centers in place. 

A cheap and effective tool, 
needed in every well-reg: 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmi neton, I Del. 











FOR SALE BY 


Chas, Churchill & Co. Ltd., 


21 Cross St., Finsbury. 
London, England. 


Ti TT rT CASTINGS. 


From \ 02. to 1000 ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAIGUA, N. Y. 


POWER 
PRESSES 


ADJUSTABLE. IMPROVED, 


FOR 
SHEET METAL WORK 
WORKMANSHIP GUARANTEED. 
STRONG AND DURABLE, 
Send for ¢ ire ulars. 

















Plymouth & Jay Sts., - BROOKLYN, N. Ye 














FOR 
g PATTERN 
MAKERS. 


I ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


THE PERKINS DRAW STROKE TRIMMER, 
(Si os = nner 


maahie Tool 
on mit 


eo) 
poche, Ta -_ 
Best Design. In Ts 
Prosecuted. nfringers 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 


STOCKS, NEAVE& CO. 
Manchester. England 











Walker’s Grindstone Truing Device 
With Horizontal Tubular Tool, 


Can be rev ‘lved and moved to ortrom the stone. or trav 
ersed across its face, giving face of stone any desired shape 
Truing tool ise asily’ and cheaply renewable. 


Send for Cir 
cular of Truing Device and - 


ENTIRE GRINDSTONE OUTFITS, 








~ 4. 
) 
= }eee = 
Teer) |) 


~~ Ae 


. F. WALKER, 
E. Canal St., 
Phila. -> Pa. 


IN ENGLAND. 


Americans or others desirous desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 


GRENFELL & ACCLES, L’T’D. 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
‘hines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 


ROOTS’ NEW ACME HAND BLOWER. 


tw 
eo 











For Blacksmiths, etc. Slow Speed, Positive Blast Is Durable, 


Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


NEW YORE. 


CONNERSVILLE, IND. 
.* TOWNSEND, Gen. Agt., ) 163 & 165 Washington St. 


COURT & CO., Selling Agts.,§ 
Please Mention This Paper. 


P.H. & F. M. ROOTS, Mfrs. 
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Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attuinable Economy of 
Fuel—Rapid Generation of Dry or Superheated Steam— Durability —Low Cost of Main- 
tenance—Ease of Transportation and General Efficiency are among the advantages 
possessed by the “Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet— Drawings, . “ee and Estimates promptly 
furnished for any amount of power from 4 H.P up. 
state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 





PHILADELPHIA, PENNA. 
NEW YORK, N. Y. CHICAGO, ILL, ATLANTA, GA, 
41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 





DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 


THE LOWE 


FEED-WATER « 


HEATER SPORIFIER 


Has an Unsurpassed 
13 YEARS’ RECORD 








—FOR— water to the Boiler, thus effecting 
SIMPLICITY, a large saving in fuel. 
ECONOMY and SEND FOR CIRCULAR. 
i rma POND ENGINEERING CO., 


Send for Description and 














Information on Heaters. Si City, poe ol 
Dallas, Seattle. 
BRIDGEPORT 7 ~—_—= 
BOILER | sia Flexible Metallic Fillet 
WORKS, 3° Ing %” Yor Pattern Makers. 8 Sizes, 
BRIDGEPORT, Conn. H, WHITE, 44 N. 4th St.Phila,Pa. 





THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 


Philadelphia. | ey” pftt'ai 02s tt 


Light Drill Presses. ‘ 
ELECTRIC MOTORS, ¥ 
Mig we ty mm for driv- 


ools, Cranes, 
Elevators, Pumps, Presses and 
other Machinery. 


ELECTRIC GENERA- 
TORS, 








For installation of Com- 
plete Power Plants 


PORTABLE 


DRILLING MACHINES, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 





WANTED 


— - the 

or to 
getthe FRANCIS D MILL, c HUCK 
manufactured on royalty. It is 
self-eripping. simple in construe 
tion. and has great gripping 
power. A &% in. chuck will twist 
off a 15-82 in. drill 


G.W-FRANCIS, 318 N4th St, Reading. Pa 





GRINDING 











PHILADELPHIA, PA. 


NEW HAVEN, CONN. \ s 

_ Send for Catalogue. \ ACHINERY [x = 
; _ eS 

The Moore & White 0.) =<... é 

16th St. & Lehigh Ave, | poeiicaTion. » 

S 

= 


The “ Moore & White” 
Friction Clutches 
Cut-Off Couplings. | 


Send for Circulars. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 


The BOPPES Live-Steam Tet Water Pui, 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs, 
Basily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


ENERGY MEG. COs, ‘rctcssenn” 
a ay 


PHILADELPHIA, 
MANUFACTURERS OF 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 
Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


Only Genuine Fossil M ° : 
The best non- paleo RS. for “{rade- man, k 
stonm. a Pipes and Boilers. Can be e 
oved and repeatedly reapplied. 
Its PLASTIC WATURE INSURES rv) AbS6- 
lu srét Y TIGHT JOINT. 
cove! and is therefore the A 
FOSSIL MEAL + G0., £ Ce 2 Cote ar Street, N. 7. 


DRAFTSMEN AND OTHERS 


Who want the best PENCILS made—and 
AMERICAN MADE at that—should get 
simples from the oldest and largest house 
ta the world making graphite products : 


vor Softer than Ordinary Marking wy, 1 
Por Ordinary Pad Paper buy .. 
zor Memorandum Books buy...M. B., : it 
Por Ledger Footings buy H,, or H. 





























W. 








THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 





For Finest Lines in Dreftamen's 400,000 Horse power 
or Architects’ Work buy V. H., or V.V. H. sold. Prices Low. 
Send 16 CENTS for samples worth double ee 
the money. Satisfaction universal. 





JOS. DIXON CRUCIBLE CO.,! THE NATIONAL PIPE BENDING CO.. 





Wosteott Ghuck Go, me Oneida Steam Carino Tounty fs, Cnsdas Ys0.d h 


SCROLL COMBINATION LATHE CHUCKS. 








Manufacturers of all a of BoTH 3 AND 4 Jaw. 
Diameter | Will hold in 
A over all. } side of Jaws 
49-16 in. 51-2 in. 
6 in. 61-2 in. 
71-2 in. 8 in. 
101-8 in. 12 in. 
1314 in. 15 in. 
16 in. 18 in. ' 
181-2 in. | 211-2 in. 
END wiem | *S “mh, 
24 in. | 30 in. | 
R User Avaid f, 9 in. ae ae 
: 36 in. s <n. | WESTCOTT’S PATENT. 





BOILER HEAD FLANGING MACHINE. 





Salt | Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
ore Senenons Reasonable, 


JACOB CLARK, M Méfr., cmnai’.. 


“THE HORTON LATHE CHUCK” 


Mcre than 300. Sizes and Styles. 
Comprising 


Universal Chucks, 
Independent 
Chucks, 
Combination Chucks, 


Of Every Description. 
Send ‘for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


—oR— 
CHAS. CHURCHILL & GO., Ltd., 


21! Cross Street, Finsbury, London, Eng. 














in stock three sizes —8 inch, 10 inch and 1 


Send for new Catalogu 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 insh. 
9 ine 
2 inch. 


We now carry 


e of Chueks to 


THE CUSHMAN CHUCK CO., 


HIARTEORD, %CONN. 





CHUCKS 


Send for Catalogue and Dis 
counts. 


un 
THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CT. 


SKINNER 


A CHUCKS 


Independent, Universal and Com- 

bination LATHE CHUCKS. 
—Also, DRILL CHUCKS. 
SKINNER CHUCK Co. 
__ maw BRITAIN, CONN. 


“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 
Cylindrical 

: Grinding, 

Straight or taper; 
grinding Tools, 

Cutters, Ream- 
ers, &c. 


EMERY Grinding 
Machinery for 
all purposes 

a Specialty. 


wm Appleton Mfg. Co. 
30th & Thompson Stz., 
Philadelphia, Pa. 












Send for CATALOGUE. 








_McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Buflng Machines. 
Bearings yielding or rigid at will 

Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time 
labor, and cu ng awa of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 
McGRATH & COLLINS, 

CoOHOES,N. Y. 











STARRETT'S 


FINE TOOLS 


eon Skilled mechan 
Seu ics prefer them 


se a Live dealers sell 








them. 
Send for free il- 
lustrated Cata- 
logue 


L.S. STARKETT, Athol, Mass., u.s.A 


1884 PATENT CHUCKS. 


We make a enn of geared scroll chucks in 
diam’s. below 12’’.. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


5 Oak St., NEW LONDON, CONN. 











font free. Liberal 








riven on 
wire and 


For either straight or taper Shank Drills. 
together with all the 
Write for Illustrated 
THE PRATT CHUCK CO., 
INDEPENDENT, 
irenaent. Easiest to change. Best Finish. Reversible 
NEW CATALOGUE, illustrated, 
GENERAL»® EXPERIMENTAL 
95 FIFTH AVENUE, 
plan to the best in the market, at the 
castings at best rates. 
use as Well as rf acturing puryoses 


8. A. SMITH, 23 8, Canal St., Chicago, Western Agt 
Has the Holding 
advantages of the com- 
Price List and Discounts 
Clayville, N. Y., U. S. A. 
UNIVERSAL, 
Jaws (patented) giving 5 changesincluding every possible 
discounts. Prompt shipment. Add 
MACHINE WORK. pest FACILITIES IN CHICAGO 
PITTSBURGH, PA., 
owest rates obtainable. Prices ¢ 
ALUMINUM POLISH, very eiScacious 
ALUMINUM SOLDE 











Lonpon Acents : Chas, C *hurchill & Co., Limited, 
21 Cross St., Finsbury, EF. C. 





POSITIVE DRIVING DRILL CHUCK. 
Power of Taper Socket, 
mon Friction Chuck. 
to 

k , T F ks The NATIONAL. 

COMBINATION, 
desired position. 

THE NAT’L CHUCK MAN’EF’G CO. Pa Mt. Vernon, N.Y. 

NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL 

The Pittsburgh Red Reduction Co. 

Offer Aluminum, guarantee A to Le equal in 

application. Aluminum sheet, 

and non-poisonous, suitable for household 
Correspondence solic ite od. 








JACKS, VALVES, FI 


ACCUMU 





JERSEY CITY, N. J. | $2 River Street, NEW HAVEN, CONN, 





204, 206, 208 & 210 


Hydraulic Fiange Packings. 


HYDRAULIC MACHIN ERY 


PRESSES, PUMPS, PUNCHES, 


WATSON & STILLMAN, MFRS. 


TTINGS, PACKINGS, 


LATORS. 


ced 


2 Plunger Belt l'amyp 





E. 43d St., New York. 
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16 AMERICAN 
PUTNAM Pantstohedc 2 COMPANY, 
BUILDERS OF = Fitch bu rg, 
METAL PERS MASS., U.S.A. 
MANUFACTURED = a 
¥rom Newand Original | 4. = Secrnaee ae 
Designs, Em hodyi ing = “a aan ca a 
ia neatly capa lis — 21 Cross ee” Landen, 7 


In Sizes from 18 inch to 100 inch Square. 


20in. 25IN. &-30in WING. / Le 
Way SARNES 


1 UNIVERSAL RADIAL DRILL Co,, 
=== CINCINNATI, 0O.U.S.A. 


Fase MLL MACHINE CO., 


MANUFACTURERS OF 


GEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MASS. 


Universal Too! Grinding Machine, 






















Boring 








3 Qey : Tools. 
ab . aod Pawling Column 
a Boke _& Facing 
53 mec | Harnischfeger Lathes. 
Biss BESE Milwaukee, Wis Pit Lathes. 
223 Stes Thee! 
os 
3 Ss oeg" Grinders. 
Ae ne ME a, 
an a ~ @ 2 . 
4 e 4 c2le Electric, 
aad BR e° Steam and 
a eee Hand 
33 BS Be Cranes. 
S 3 oaAa2d 
aa “@8a 
E 322 |HURLBUT'S Patent Cut- 
GISHOLT MACHINE 00.. Madison, Wis. 


| Be, ace and 














eT) iti entering 
Pope y" MTT ry] Ty . 
‘ lo ic GuTOND SYRACUSE.NY 3 5 Machine. 
bobiboli bib bbe Bices, 2”, 9”, 4 , #7, 6, 6, 
’ 
oo SCALES, HURLBUT, ROGERS 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


South Sudbury, Mass, 


5 Chas, Churchill & Co, Ltd. 
Agents, “ snd * t, London, 





American Gas Furnace Co. 


Designers and Manufacturers 


GAS BLAST FURNACES, 


Send for Catalogue. Estimates made fo 
any mechanical operation requiring. 
high, even and control- 
lable temperature. 


fe), No. 80 NASSAU STREET, 


NEW YORK. 











A. R. KING WrG COMPANY, 
ERIE, llth and 12th Streets, JERSEY CITY, N. J. 
HEAVY IRON 


LIGHT CASTINGS BRASS. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE Lie coupe 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGE CORRESPONDENCE INVITED. 


CATALOGUE. 


THE STANDARD TOOL ess Sere Stic, 


nang [IST PLL! 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


The INGERSOLL MILLING tal CO. 


ROCKFORD, ILLS. 


Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


A. FALKENAU, 


1 1th Street & Ridge Ave., Philadelphia, Pa. 

















22/x22/"x60"’ 
Slab Milling 
Machine. 






Pat. Dec. 24, 1889- 








nACHNE WORKS 


MANUFACTURERS 


E MAGHINE 
TOOLS. 


Ni WATERFoRD, 






FOX & TURRET 
2 LATHES | 
A SPECIALTY. 











MANUFACTURER oF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 


Special Machinery designed and constructed, “ = 
30 inch, 42 inch. and 60 inch 1 Pulley ‘Lathes 


For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, anda variety of other work. 


Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 








COMBINATION CENTER DRILLS tnenPen thing: ese 


pda e purpose Size of drills 1-8 in. 
and 3-32 in., C4 both mens “ake either 1 8 in. or 3-32 in. Sent % 





address Canada on receipt of price. 
Rise per be Doz. . JOHN T. SLO SL000MB 800, P. 0, Box 1339, Providence, R. I, 





COMPLETE 








ie" ALL THE LATEST 


MACHINE SHOP EQUIPMENTS. 


IMPROVEMENTS. 


t=~ Our Tools turn out the greatest amount of work. 








Improved 18-inch Standard Lathe. 


EXAMINE OUR TOOLS 
BEFORE BUYING. (| ““%% 


t= OurTools are built in large lots. © ssrovea1sinop Grant Suaper. 


(2° Parts are made interchangeable by the use @ 
of Special Jigs and Templates. : 


t= Our Stores have Complete Stock. 
12> We are always Open for a Trade, 


NEW YORK HOUSE, CHICAGO HOUSE, PITTSBURGH HOUSE, 








~~ Improved 82 ane 36- s-inch Tron viene. 


THE LODCE & DAVIS MACHINE TOOL CO. cixctctitix. o. 


ST. LOUIS HOUSE, PHILADELPHIA OFFICE, 


64 Cortlandt St. 68 & 70S. Canal St. Mkt. and Water Sts. 23 & 25 Purchase St. 823 N. Second St. 19 N. Seventh St. i ; = ———= 


SAN FRANCISCO OFFICE, 21 and 23 Fremont St. 


BOSTON HOUSE, 


Coventry, England, ALFRED HERBERT. 


{2 Fitted in the most accurate manner. 
(3 Used by the United States Government. 
ta Used by the Pennsylvania Ls 


ne Railroad 
sr 












ry om 
[song 


ia 


Company. “ 












(See Advertisement on page 20. 


Improved 25-inch Standard Drill. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





_ a REED & 00, 


| Worcester, Mass. 





HAND LATHES, FOOT LATHES AND| 4m 


MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


PLAIN 
MILLING 


MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 


CINCINNATI, OHIO. 

















_G BORING AND 
ii TURKING 
= HILLS 


4,5&6Ft. Swing. 


H. Bickford, 


Lake Village, 
N.H. 


BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST FOR 1891, 

We are now prepared to take orders. Price, 
$4.00 per volume; express charges payable by pur- 
chaser. Address AMERICAN MACHINIST, 96 Fulton 
Street, New York. 











NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc, 


Turret Machinery 


CHEAP. 


No. 11x Serew Machine, with 
Gears and Power Feed to Turret. 

No. 5x Serew Machine, with Automatic 
Chuck and Wire Feed. 

No. 2 Monitor Brass Lathe. 

Above machines have never been used, except 
as show machines in New York and Philadelphia 
stores. Write for discount and prices. Will sell 
cheap for cash, as we want the room. 


JONES & LAMSON MACHINE 0, 


SPRINGFIELD, VT., U.S. A. 


MULLERLATHES | 


of nan ' ‘| ! 








Back 















PAT ENTED. . 
y With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO. 


Sth & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 





Turret Drill Press. 


SIX SPINDLE. 

Drills from yy to 4 hole, 
speed from 250 to 2000 Rev. 

Suitable for a large variety 
of work and is operated with 
ease and rapidity. 

SEND FOR CIRCULAR. 

A.D. QUINT, Hartford, Ct. 














IRON PLANERS, 


Extra Heavy. Latest Design. 


All Modern Improvements. 





D, DAUNDERD SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~i Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 


TH GARY mica CO. 








FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, vet 4 
Gomabinetion or Wheel Feed, ad- 


Sibley & Ware, 


SOUTH he - INDIANA, 








Universal Milling Machine, 


Je GRINDER. 


It hasno pumps. Nc 
valves. No piping t« 
supply it with water 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re 
sults. 

Sold subject to ap 
proval. Send for full 
descriptionand price 


W.F.& ie sew Co., Rockford, II1.. 





*IOP1O 0} BUjINAOVJNUVUI JO spUTH [Tw 10J Sfooy, [eIoedg 


‘SI[Iq pae searqoeyy Suri ‘sieuv[d ‘seq38] LS 
(SIOYIOAA WOOL] PUY ,SISIUIGOVP_ JO siemmypousnavyy 


Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK. 
Price $8 _ JBRARKER’s 























Address No. 1995 Ruby Street. = IMPROVED 
NO BELT. a CENTER (GRINDING 
OUR N E\ Ww Every MACHINE. 


= Manufactured by 
Wm. Barker & Co. 

CINCINNATI, Oo. 

SEND FOR 


-25-Inch CRANK SHAPER 


IS NOW READY. 































| INO. STEPTOE & CO., Cincinnati, 0. CIRCULAR. 
BOYNTON & PLUMMER, « tf WINCHENDON, MAss., 
} WORCESTER, MASS. | -— Jan. 19, 1891. 
) Manufacturers of nN A 
phe Mr. J. E. SNYDER, 
Shaping Machines, Js =. Conteatin, telie 
"=F 
B It Ler Machines, a =¢ DEAR Sir:—Answering 
0 Giei f your inquiry of the 14th 
u Ing achines. = ar inst., about the 28 inch 
CHAS. CHURCHILL & 00,, Lt'd, deca, 103 = upright drill bought of you, 
21 Cross St,, Finsbury, London, England oS would say I have used it 
right alomg, have laid out 
3 nothing for repairs 
oo * on it, and am en. 
S e | fs WW tirely satisfied with 
3 a3 1 it. 
aid —" Yours respectfully, 
ee oa » BAXTER D. WHITNKY. 
=a — 
aes PRENTICE BROS. 
cA anufacturers of CUR I 
538 Lathes & Upright Drills. ’ 
BO Lathes from 10 in. to ff 
i ae 20in. swing. Largest Va- 6 > 
ae riety of Drills manufac- Y 
ra tured in the world 
F Worcester, Mass. 2 








P. BLAISDELL & CO., 


Manufacturers of 


@ Machinists’ Tools, 





L_W. POND MACHINE CO., WORCESTER, MASS. 





1) ‘ode3piig “1g Uepaey 99 
Q¢ . 





WORCESTER, MASS. 





NEW SHOP. AM 





PLE ROOM. WwW. 





PERFECT EQUIPMENT. 





PERFECT LIGHT. 


FOR 





NO MAKESHIFTS. 





EASILY REACHED. 





& CO., 


HOBOKEN, N. J. 


D. FINETOOL CONTRACT, 


{3th STREET, 


AND 
BES MACHINE JOB, a 
WORK. DAYS’ WORE. 
SEND FOR OUR NEW CATALOGUE. HOBOKEN. 





The “‘Simplex’’ 
Glass- Tube Cutter. 


This simple little 















instrument 
will be found quite as Tee tive in 





tts pores ation as any one of ine 
numerous G “Tube Cu 
a ters costing <p ter ts 
c . 
“y % >. ? Lrice. lis trifling 
ew ay Sz ¢ places it with- 
%, te 2 in the reach of 
a gs > who 
te > % & + for 
Qo nm. A 
‘ = > We SUC a 
oP. Se ae tood, 
2? oe 
Sy 
‘ pi 





DO NOT SEND US ANY 
POSTAGE STAMPS 





MANUFACTURED BY 








PANCOAST & MAULE, Philada., U. S. - 


: H. B, BROWN & CO,, 





EAST HAMPTON, CT. 


ENCOURAGING EXCERPTS. 


Mason Regulator Co., Boston. 

I have just finished placing your Governor, with all 
connections, on my machine. I tried the 
Yours respectfully, 

M. K. COETZ, 
Prop’r City Brewery, 
St. Joseph, Mo, 


same, and it worked 
admirably. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 





THE LONG & ALLSTATTER CO., 


HAMILTON, OHIO, U. S. A. 





WINTERTON METAL POLISH. 


Best polish and quick- 
est cleaner known for 
HOT or COLD Brass.Cop- 

er, Nickel, &c., or fin- 
j} ished Iron and Steel. 

Samples free. Try it. 

W. W. CALLERY 4& CO., 
36th & BUTLER STREET, 
PITTSBURGH, PA, 





MACHINERY. 
For Ship Builders, Boiler Makers Bridge Works. 
Architectural Iron Works, Carri ge and Wagon 


Makers, Agricultural Implements, etc., etc. 
( ‘orresponde nce stating requirements solicited. 


THE OPEN SIDE IRON PLANERS, 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


THE DE LA VERGNE REFRIGERATING MACHINE 00., 
Ice Machinery. 

GENTLEMEN :—In answer to yours of the 27th 
regarding the Open Side Pianer pureh: ised of 
you about two years ago, we are pleased to say 
that the tool has rende red that satisfaction to 
us which only comes to a busy machine shop 
when every tool does what it is guar inteed to 
do, and, as in this case, a large percentage over, 

Yours very truly, 
E. V. CLEMENS, Superintendent. 


ACME MACHINERY 


Co. 
LAND, OHIO, 
“oneinaunbes of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL, = = 





























PAT, DEC. 
PAT. DEC. 











pays 


\ | 


MACHINE 
RULLS 


UNCHING = SHEARING 
uc 


BOILER MAI 










BEMENT, MILES & CO., 


PHILADELPHIA, 


PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, er SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOIL 
SHOPS, BRIDGE WORKS, ETC., ETC. 


/ 


NEW YORK OFFICE, ‘Eeurras.e BuILOING. 


GEORGE PLACE, Agent, 





MACHINE 


Boiler Makers, E Bridge Build- 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


The AILLES & JONES C0,, "== 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All | Designs and Sizes, 


“TOOLS 























aes. 

















5, 1882. 
4, 1883. 
PAT. AUG, 25, 1885. 




















OF COURSE 


You desire to be certain that your 


DAMPER 


is always properly adjusted to the 








requirements of the Steam pressure. 





THERE 1S BUT 


ONE SURE WAY 


TO bo IT, 













CRT Danger Retr 


adapted to VERY HIGH PRESSURES; e. g., where com- 
pound ste am engines are used for gener: iting ‘electricity, etc. 

We GUARANTEE this DAMP ER REGUL ATOR to 
operate on a variation well WITHIN ONE POUND in THE 
BOILER PRESSURE. MANY HUNDREDS have been 


put in operation during the past six years in the 
LARCEST STEAM PLANTS 
from Maine to New Orleans, and have given the HIGHEST 
SATISFACTION. ‘They will save you 
STEAM, COAL AND MONEY. 

They are eonitediied by steam direct from the boiler, and 
require neither street pressure nor extensive condensing sur- 
face to furnish water to operate them. Full particulars 
cheerfully furnished by the 


CURTIS REGULATOR CO. 9 oe er 


Bolt Cutters, 


Bolt Headers, 
Nut Machines, 





Bolts Nut Machinery. 


Complete Outfits for Bolt and Car Shops. 
Bolt Pointers, 
Upsetters and Benders, 

Nut Tappers, 


Washer Machines, Car Link and Pin Machinery. 


The National Machinery Go., Tiffin, 0. 


Catalogue on Application. 








If you buy a KEY-WAY CUTTER 
without a KEY-MAKING A TACHMEN) 


You will make a 
mistake that will 









cost you 
money. 

that will cut a Key 
Way and make a Key 
beng: Mr. Geo. New 


b, Salem 8 ons fol 
ws: cThe k fey-maker a 


wonderful eieoniieane: ae 

keys faster than a man can cut 
of the steel forit. The Key 

bf Te does a piece of 

fifteen minuter 

which requires my map 

en hours to accomplish 

by hand.” We build wrachines with stroke v: from six 
inches to five feet, and cut NM the smallest Key-w: 

six inches wide. MORTON MFG. CO., Muskegon, M 
rmerly of ft RomEo, MICH. 


GIANT KEY SEATER. 


Rack-C Dattings Attachment 
Key-Makin re _ 
VALLEY MACHINE C 
SAGINAW, MIC 2 
Cuyahoga Falls, O.,Nov.25,’91 
Gentle men: The Jarge KEY 
SEATER which we bought of 
you has now been in opera- 
tion for a number of months, 
and we have been using it al 
most constantly since it was 





purchased, and we are ver 
much pleased with it inde 
We also have a machine made 
by another firm, which we 
thought was a good machine, 
but now that we have both 
= in our factory, and use them 
both, we like yours very much 
the best. 
The Palla Rivet & Machine Co, 














GOODRICH’S. 
= EXTRACTOR 


Mange Lo 
for gold, wit without injuring the 
arene in connection 


With either Hemp or 
Metallic Packing. 


For further information addresr 





ADDISON COODRICH, 
Box 683. ASTORIA, OREGON. 











THE ERIE 


THE BURTON MACHINE CO., 
302 Peach St., 


F.C. Burton & Co., 






SEND FOR 
CIRCULAR 








KEY-SEATING MACHINE 


MANUFACTURED BY 


Erie, Pa., U. S. A. 


ST. Louts, July 26th, 1889. 

Erie, Pa. 
GENTLEMEN :—Replying t: 
yours of the 24th w: 
must say that we are 
very much pleased 
with the workings 

of your Key Way 
Cutter, which supplies a want we 
have long fe It, and which for years 
we have been striving to fill. 
_Itis the only machine we ever 
saw that works satisfac 

torily on long hub doubk 

arm pulleys, and is fast 
economical, and does good 
work, 





If {t will be of any advantage to you we will be pleased to 
ow the machine tu anyone you may refer to us. 


Yours truly, 
SPECIAL 


MEDART PATENT PULLEY Co. 
MACHINERY BUILT TO ORDER, 





CU TS FASTERow" SON EARTH 


RUTWRIGLEY PAT. JUNE 17, 1990 








WRIGLEY'S EMERY WHEEL DRESSER omer 
LA 


~~ eee 
NEveR Gets DuL_L.« 


SENY FoR @ 


ay 
T.WRIGLEY 85 Fir tH Ave 








RCULAR. +-CHICAGO. U.S.A. | 


American Standard Gauge & Tool Works, 







Crescent Gauge. 


WILMINGTON, DEL. 


Makersof Eg imatementet for 4 
Standard Measurements. ; 


Flat Bar Gauge. 
JAS, A. TAYLOR & CO. 


Over 
48,000 
in Use. 















KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth aad Buttoawooed Streets, Philadelphia, ’ 


Or, & T. ApTuus., Selling Agent, 14 Cortlandt 8t 


.. DAY STEAM. 


am 
Simpson's Centrifugal 


Steam Separator. 


For Su plying Clean and Dry Steam 
to nes, Dry Houses, etc. 
Place Se wre as clore to engine 
as possible, the steam taking a spiral 
course between the threads cause’ 
the water to be thrown by centrifu 
gal force against the outer walls 
while the dry steam goes through 
the smal! holes to center of pipe 
Steam can enter at A or B, as con 
venience may uire ; also used it 
conveying steam long ‘distances, for 
m Hammers, Dry Houses, Wa : 
ter Gas Generators, and for all pur y 
poses where Dry Steam is necessary F 





N. ¥ 
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SLOW SPEED, MEDIUM SPEED AND HIGH 


SPEED ENGINES, 
Simple, Compound and Triple-Expansion Engines, 


HIGH-PRESSURE BOILERS, 


Complete Steam Power Plants of Highest Attain- 


able Efficiency, 


Address BUCKEYE ENGINE CO., Salem, 0. 


or SALES ACENTS: 


or KEYE ENGINE COMPANY SALES AGENCY, No. 
A. A. HUNTING, John Hancock Bld’e, Boston, _—, 
ROBINSON & CARY COMPANY, St. Paul, Minn. 


A. M. MORSE, 511 Commercial Building, St. Louis, Mio. 


10 eg te Building, New York City. 

ROBINSON, 97 Washington St., Chicago, IIL, 
r FISH, No. 61 First St., San Francisco, Cal. 
J. M. ARTHUR & CO., Portland, Oregon. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Bole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 





BOILER PURIFYING APPARATUS. 


ALSO 
MANUFACTURERS OF a 


RENE WABLE 


SEAT VALVES 


RETURN 
STEAM TRAPS 


Seno For C#rcucars. 





DUPLEX 
WATER FILTERS 


PUMP GOVERNORS 


ALBANY STEAM TRAP CO. ALBANY, N.Y. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


Poros _ Wainut Sts., a <r 


Office ew York Agency, 
151 wee te CHICAGO, 18 Vesey St., N.Y. 





o Over 36,000 Engines in Use 


uaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


THE TWISS IMPROVED | AUTOMATIC ENGINE 
EKRATING Valve Gear. 
j iceledaeel by 
NE! SON W. TWISS, 25 ww 
Ave,, NEW HAVEN, CONN 
Seno for price before pur- 
chasing elsewhere. 











The Almond Coupling 
A NEMS to replace 
=\ quarter turn belts and 


+ bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street 





NOIsSEL ess 


BROOKLY}, N. Y. 








ROCK DRILLS 


AIR 
COMPRESSORS. | 






Air CompRESSORS WITH 
Compounp Air CYLINDERS, 
AND Compounpb Steam Cyvi- 
INDERS wiTH MeveER or Cor- 
Liss VaLves. 


- Rand Drill Co., 
23 Park Place, 
NEW YORK, U.S.A. 








Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. C0, 
CONSULTING ano 
MECHANICAL ENGINEERS 


95 LIBERTY STREET, 
NEW YORK. 
No Air Locks. 15 to 50 percent 
fuel saved or equal amount of 
power gained. ~~ with same 
economy as engin 
Adapted to all ‘kinds of En- 
gines. Send for Circular. 


> BOSTON GEAR WORKS, 


Hartford St., Boston, Mass. 
HEADQUARTERS oa ARS, 
Book on Gears, 170 Illustrations, $1.50. 
635 SIZEs OF BRAss GEARS 





JOB GEAR CUTTING OF ALL KINDS. 
Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, Index 
Plates, ete. Very small or large. SEND FOR 1892 ¢ 
CATALOGU E, 80 Illustrations, FREE to any business firm. 


MACHINERY (In Stock) 
NEW AND SECOND HAND. 





Engine Lathe, 13 in.x6 ft., 7-8 in hole, Ames, new 
do do 14in.x6 ft., Plain one Taper, Hendey, do 
do do 1i4in.xé6 ft., Fitchburg, do 
do do 14in.xé6 ft., "11-16 in. “hole, Ashton Hand, Good 

order. 

do do 16 in.xé6 ft., Pond, Good order 
do do 16in.x6 ft, Washburn, do do 
do do 16in.xé6 ft., Lathe & Morse, do do 
ac do 16in x6-8 ft., Fitchburg, New Pattern 
do do 17in.x8 ft., Fitchburg, Good order 
do do 18in.x8 ft., tandard, New 
do do 18in.x8 ft., Fite nburg. New Pattern 
do do 20in x8 10-12 ft., Standard, New 
do do 20in.x8ft..13 sin. } hole, C. R. C. feed, Good order 
do do 20in. 0 ft., C. R. G. feed, ‘Special reverse 


fea mes, Good order 
do do 21 in. x10 rie 1 %16 in. hole, complete, Perkins, 


Thomas, Good order 
Standard, New 


do do ein x13 ft., 
do do 2 in.x10-12-14 ft., complete, 


do do 24in. _ ft., 19- 16 in. 1ole, complete, Perkins, 
do do 28in. x16 ft., Heavy pattern, Standard, New 
do do S2in.x18ft., do do do do 
bo do 3in zit low do do Fair order 
do 36- Fitchburg, Prompt delivery 
Da il, Upright, oe caine, Sensitive, New 
do Fr Prentice-Davis, do 
do do 21. 24: 25-28-32 in Prentice, do 
do do 20in., Prentice, Back Geared, Good order 


do do 2%4in., Ames, complete, do do 


do Radial style 3ft arm Heavy, do do 
do do Improved style, 26 in., 3-4-5 and 6 ft. arms. 

Shapers, 8 and 11 in. stroke, Good order 
do 15-24-30 in. stroke, ee | Style 
Slotters, 8 in. stroke, modern style, Good order 
Brainerd No. 2 Standard Univ. Miller, comple te, Al order 
Screw Machine, No. 5, Brown & Sharpe, Good order 
do do 15 16 in. hole, Jones & Lamson, Back Geared, 
a Feed, Geod order 

do do 7-16 in. hole, Jones & Lamson, Clutch Gears, 
re Feed, Auto. Feed, with Tools, Good order 
do do 7 1- 18 in. hole, J. & L., Clutch Gears, Chasing 


Auto. Feed, with Tools, Good order 


Bar, 
Side Drilling ana “horing Machine, large size. 


_ J. J. McCABE, 
EP. BULLARD’s 08 Cortlandt Street, 


N.Y, Mach’y Warerooms. | NEW YORK. 





more wists“ STEAMENGINES 
, 12 to 100 Horse Power 


Every Engine gor Adapted to Heavy, 
a # Continuous Work. 
SUITARLE 





BOILERS 


= on hand { for immedi- 


CHAN DLER TAYLOR CO. INDIANAPOLIS. IND. 








THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 

CLEANEST, MOST EFFECT- 

IVE, and MOST ECONOM- 

ICAL device on the market 

for the lubrication of machinery 
arings. 


Liberal Discount to the Trade. 


MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 








Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 








SWIVEL BASE, 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 
>» Send for catalogue 

of full line of the most 
improved designed, 
and best finished ma 
chinists’, plumbers’, 
acoach makers’ and 
pattern makers’ vises 
and small tools. 








HOLLANDS MFC. CO., 


ERIE, PA. 




















TMANUFACTURERS 2 
OF IMPROVED -= 


CORLUSS; STEAM ENGINES § 


ee te Fe emery 
ContTRACTS oll : 
TAKEN FOR LoMPcete Pry eee 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND, 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING © 
MACHINERY. & 


Send for Special Circular. 

















FIG SONPIN Tu, 


WAYNESBORO, PA, 











Se ee eee 


——. a, A GENUINE “CORLISS.” 
Send for 1891 Illustrated Cauleres. SOUTHWARK 


FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA. 











SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


Sd 2 a ALSO BUILDERS OF 
LA : BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL PumPS 


HICAGO OFFICE: 
c BoiLers, TANKS, ETC. 


353 ROOKERY. 


Pres athe onalgesant tere balsa ee ‘COMPOUNDS 





OUR. GUARANTEE.WHO DARE MEET IT? 


engine shall not run one revolution slowe- 
vy fully loaded than when running empty,and 4 duc- 


tion of boiler pressure fiom the greatest to that necessary}! 
to do the worK,will not reduce the speed of engine one 
Ale) [Uh dte) ae Any engine failing to meet this guarantee 
becomes the property of the purthase- upon pady- 


ment of one dollar Send for C atalocue. _ 
Branch Offices{!2) Liberty St New York. WY. J.H. MEE wee Mra @ 
achat, 2. RIDGWAY, PA. 


‘1412 Washington Ave. St.Louis, Mo. 
WESTONiici ENCINES 
HIGH PRESSURE BOILERS AND COMPLETE POWER PLANTS. 
WESTON ENCINE CO., PAINTED POST, N. Y. 


REPRESENTATIVES. 


JULIAN SCHOLL & CO., 
40 CORTLANDT ST , NEW YORK. 








CEO. D. HOFFMAN, 
82 LAKE ST. CHICAGO. 





WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty, 
OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 

Narrow Gauge Lecomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA. 


= NE DLL 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 











ENGINEERING CO 
NICLETOWN 
PHILA. 


49 DEY ST. 
NEW YORY 











MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 


Chicago, 418 CHAMBER OF COMMERCE. 
Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


——- Single, Tandem Compound, and Triple Expansion. 
== Horizontal Tubular and Manning Vertical Boilers. 


BALL ENGINE. 


\ Is superior in DESIGN, 
FINISH and WORKMAN- 





THE IMPROVED 


AS BUILT BY 





SHIP. In REGULATION 

The Ball & Wood Co. and CONOR has no 

equal. Built with new 

errs, tools from new patterns 

gt and after long experience, 

15 Cortlandt Street, it marks the latest step in 
NEW YORK. steam engineering. 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. lI. 


AUTOMATIC GEAR CUTTING 
MACHINES. 


No. 1 cuts Spur Gears up to 6” diam. 4” 
face, 12 P. 

No. 2 cuts Miter Gears up to 2” diam. %” 
face, 12 P. 

No. 3 cuts Spur Gears up to 26” diam. 8’ 
face, 5 

No. 4 cuts Spur and Bevel Gears up to 18”’ 
diam. 4” face, 6 P 

No. | dg Spur Ge ars up to 36” diam. 8” 
ace . 








MACHINE TOOLS 


ON EXHIBITION AT 


S. A. SMITH, Agent. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE Lia. 
BORING AND TURNING MILLS 


A SPECIALTY. 








Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 
Correspondence solicited. 








12-FOOT BORING AND TURNING MILL. 


NEW YORK, PHILADELPHIA, 
186 & 138 LIBERTY ST. 708 ARCH 8T. 


CHICAGO, 
PHENIX BLDG. 


PITTSBURGH, 
LEWIS BLOCK, 








INCREASED SALES 


TRADE . 
crane Show that our customers appreciate the 


Rank 


JENKINS 


sels ene value of improvements made in 
JENKINS ia PACKING JENKINS PACKING. 
far Pai It can be used again and again. Does not 
{ENKINS> > JEN RO'v’ or BURN out. Have you tried it 
A i recent y? If not, DO SO! Look for ‘** Trade 
a Mark.” JENKINS BROS., New York 





Philadelphia, Boston and Chicago, 





THE YALE & TOWNE MFG CO, 
STAMFORD CONN 
NEW YORK CHICAGO PHILA.BOSTON 


FREE. FREE. FREE. 


IMPROVED 16-INCH TOOL ROOM LATHE, 
CIVEN AWAY. VALUE $450.00. 


We will on July 1st, 1892, present one of the above magnificent Lathes, com- 
plete with all extra attachments, to the party sending us before that 


date, advance information leading to the sale or sales of the 
greatest number of our IMPROVED MACHINE TOOLS. 


Up to the time of receiving the information, it must not have appeared in any pub- 
lication, or in any of the advance information agencies. All communications will be 
regarded as confidential. 

Should the same information be forwarded by two or more parties, the one reach- 
ing us first will be entitled to the credit. 

Communications can be addressed to the Works or to our Stores, where the Tool 
Room J.athes will be on exhibition. 


THE LODGE & DAVIS MACHINE TOOL CO. 


G2" See advertisement, page 16. 


WRITE FOR PRICES AND PHOTOS 


COULD & EBERHARDT, 


N. J. R. R. Ave., Green & Bruen Sts., NEWARK, N. J. 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


9 to 15 RIcHARDS Sr., 
BROOKLYN, N. Y., a 17, 1892. 
Gou.Lp & EBERHARDT, Newark, N. 


Gentlemen;—We are obliged = your order No. 
5130, which is forwarded to-day as per bill herein. 

We always thought that the three Shapers we 
have of your former style were good machines, but 
are glad to say that the two recently purchased of 
the newer pattern are much superiorto them. We 
like them better, for our work, than any other sim 
ilar tool of which we know. 


Yours truly, J. H. WILLIAMS & CO. 


“DOUBLE TRIPLE 


























Cut represents 16 in., 20 in., 24 in. stroke. 


QUICK” STROKE. 


(TRADE MARK.) 


(WARNER & SWASEY, 


CLEVELAND, 
OHIO. 





THE PRATT & WHITNEY CO, 


Hartford, Conn., 
*" MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


WESTERN BRANCH, 100 West Washington St., Chicago, Ill. 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. S. A., 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 


This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened. 


Send for ILLUSTRATED CATALOGUE and PRICE LIST of Machinists’ Tools. 














DROP FORGINGS OF BRONZE, COPPER, 


OF EVERY DESCRIPTION. 
London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. C., England, 


THE METROPOLITAN AUTOMATIC INVECTOR 


OPERATED Entirely 
by One Handle. 


IRON AND STEEL 











MAGING TO0LD 





For IRON and BRASS WORK. I 
Tiiustrated Catalogue on application. The Most Successful Injector Made. 
ANYONE CAN OPERATE THEM. 
Every engineer can repair the injector without 
sending it tothe manufacturers. Carried in stock 
by the ‘Largest Supply Houses in the U. S. 
Western Agent, CRANE CO., CHICAGO. 
JENKINS BROS., New York, Southern Agents. 


‘The Hayden & Derby Mfg. Co,, 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 








FROM 17 to 50 IN. SWING, 
on application. 
‘| Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


.| Cuts, Photographs and Prices furnished 








, Key-Seating Machines) 5. 1. ALLEN, Presmenr. 
- 7 and 20 i it. Drills Wa. B. FRANKLIN, VICE-PRESIDENT. 
A SPECIALTY. F. B. ALLEN, Sreconp VicrE-PRESIDENT. 
SEND FOR LIST OF 
J. B. PIERCE, Secretary & TREASURER. 










. Lathes, Planers, Drills, 
or anything in Machinists’ 
= Tools or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


LANERS SPUR CEARED 
SPIRAL GEARED. 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 


ALOGUE AND GEAR BOOK, 
By GRANT, for 1892. 
Contains much information and is valuable. 
Price, with coupon good in trade, 15 cents. 
Free to any business concern or foreman. 


CEO. B. CRANT, Lexington, Mass. 



















































Ee x 27" x 8 Planer, |20"x 6 Chucking Lathe, | 16” 6” Engine Lathe. | - 
SHENDEY MACHINE Co. TORRINGTON-@ONN- 25” Pillar Shaper. | 


ERS Ma To Seyoroe | CHAS. CHURIELLL & 00. agts | 
~ oF MACHINE 10 OLS: ~ VaraLe aemees Finsbury, London, Eng. | 


erry nap 


UPS & DE 








_Manurac 8° 





__J.M.CARPENTER 


PAWTUCKET.R.1I. 
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